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In France and Germany one-fourth (14) 
reduced to a decimal is written as 0,25; in 
»England it is written 0°25 (always with the 
period at the top of the line), and in the 
United States in this way, 0.25, says the 
London Electrician. Sir Isaac Newton is 
given the credit of originating the English 
method of using the decimal point, his reason 
being that by placing it at the top of the line 
it could be distinguished at a glance from 
the ‘‘full stop” punctuation mark. All 
English mathematicians use the mark in the 
way proposed by Newton, and the period as 
a sign of multiplication. It is satisfactory to 
note that the French show signs of conver- 
sion to the English method of marking the 
decimal place. For instance, in a recently 
published electrical pocket-book the author, 
in a table of squares, cubes, and reciprocals, 
calls attention to the fact that ‘‘la virgule est 
remplacée par le point relevé,” but in all other 
tables the, to us, confusing comma has been 
left in. In subsequent editions it is to be 
hoped that this reform will no longer make 
a full stop at the table of squares. 


There are 50 miles of electric railway and 
1,600 telephones in use in Grand Rapids, 
Mich., which is an enterprising city of 
90,000 inhabitants. 

The recent discussion in the electrical 
papers of the question of protecting under- 
ground pipes from electrolysis has brought out 
quite a number of remedies, some of which 
were of value. An English firm now points 
out that by coating the pipes with two coats 
of anti-sulphuric enamel a complete protec- 
tion is assured. This material is an elastic 
composition, which has been used for this 
purpose with the greatest success, as it is 
not only a perfect insulator, but, being 
unaffected by acids, earth salts and mois- 
ture, it is both more serviceable and effective 
than the tarret hemp and japan usually 
brought into requisition. It can be easily 
applied and dries rapidly. 





In Switzerland a scheme is on foot to use 
a fall on the river Aar, at Wynau, to supply 
compressed air as well as electricity. The 
available force is said to be 2,000 horse- 
power. The air is to be supplied at eight 
atmospheres from the machines, and the 
electricity at a pressure of 8,000 volts 
through naked conductors. 





Recently M. Manemann, a Russian engi- 
neer, laid before the minister of public 
works at St. Petersburg a plan of tunneling 
the Neva. According to Revue Frangaise, 
the tunnel is to be circular, its diameter 
being 12 m. and its length 185m. Alto- 
gether the tunnel would much resemble that 
under the Thames, M. Manemann intends 
a four-story construction, the upper one con- 
taining ducts for electric wires, the second 
contains a passageway for pedestrians, the 
third a wagon road and the fourth is to be 
used for rapid electrical transit. 











Henry C. Payne, President of the 
American Street Railway 
Association. 

Henry C. Payne, the new president of the 
American Street Railway Association, was 
born in Ashfield, Franklin County, Mass., 
November 23, 1848. Graduating from the 
Shelburn Falls Academy at the age of 16, 
he went into business at Northampton, Mass. 
In October, 1868, he moved to Milwaukee, 
and started in with very few dollars in his 
pocket. As clerk ina dry goods store he 
plodded on for four years. He was elected 
president of the Young Men’s Library Asso- 
ciation, which, growing in strength, became 
what is now known as the Milwaukee Public 
Library. 


His entrance into the field of street rail- 
road work was as vice-president of the Mil- 
waukee and Cream City Street Railroad 
Company, until the sale of this road to the 
Villard syndicate. Since then he has occu- 
pied the position of vice-president and gen- 
eral manager of the Milwaukee Street Rail- 
way Company, and it was under his man- 
agement that the change to electricity was 
made. 

We present an excellent portrait of Mr. 
Payne, for which we are indebted to the 
Street Railway Journal. His host of friends 
will be glad to see him in the position which 
he now occupies, that of president of the 
American Street Railway Association, and 
which is sure to improve under his manage- 





HENRY C. PAYNE, 


PRESIDENT AMERICAN STREET RAILWAY ASSOCIATION AND VICE-PRESIDENT AND GENERAL MANAGER 


MILWAUKEE STREET 


He next interested himself in politics, and 
became leader in the organization of the 
Young Men’s Republican Club, which asso- 
ciation, enlarging under his guidance, became 
the Republican Central Committee of Mil- 
waukee County. Under President Grant he 
was appointed postmaster of Milwaukee in 
1876, and he held this office for 10 years. 

His business connections have been varied. 
In 1885 he became president of the Wiscon- 
sin Telephone Company, and he is now a 
director of the First National Bank, presi- 
dent of the Milwaukee and Northern 
Railroad Company, vice-president of the 
Consolidated Street Railroad and Electric 
Illuminating Company, of Milwaukee, and 
one of the receivers for the Northern Pacific 
Railroad. - 


Raitway Company. 


ment, as other enterprises which have had 
him at their head have done. 
o> 
The cars of the Montreal Street Railway 
Company will probably be shortly supplied 
with a new electric brake. This brake is 
the invention of Mr. Bremner, the electrical 
engineer of the company, and, judging 
from a trial made last week, is eminently 
successful. The power to operate the brake 
is generated by the motion of the wheels, 
and the faster the car is going the sooner it 
can be stopped. A car supplied with one of 
these brakes was allowed to gather a speed 
of about 20 miles an hour, and was brought 
to a stop within a space of about four car 
lengths by the application of the electric 
brake. 
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STREBT RAILWAY MEN MEET. 


Twelfth Annugl Convention of the 
American Street Railway Associa- 
tion Held at Milwaukee. 





WELCOME BY MAYOR KOCH—THE PRESI- 
DENT’S ADDRESS—INTERESTING REPORTS 
AND DISCUSSIONS—THE NEW OFFICERS— 
NEXT PLACE OF MEETING—AN INTEREST- 
ING EXHIBIT OF STREET RAILWAY APPA- 
RATUS—SOME OF THE PEOPLE WHO WERE 
THERE. 


The twelfth annual meeting of the Ameri- 
can Street Railway Association was held in 
the assembly hall of the Milwaukee Indus- 
trial Exposition Building, Milwaukee, Wis., 
October 18, 19 and 20, 1893. The president 
called the meeting to order and introduced 
Mayor John C. Koch, of Milwaukee, who 
addressed the meeting as follows : 


Mr. PRESIDENT AND MEMBERS OF THE 
AMERICAN STREEL RAILWAY ASSOCIATION : 
It affords me great pleasure in meeting 
you to-day in our city and in our exposition 
building. I welcome you and extend to you 
the freedom of the city. 

Gentlemen, you are interested in one of 
the great forces cf modern times, which 
builds up large cities and gives us the con- 
venience of rapid transit. The street rail- 
ways are great factors in our progress. They 
relieve the large cities from being over- 
crowded, and allow the spreading of our 
population over widely extended territories, 
thereby giving the people the benefit of 
fresh air in the suburban neighborhoods, 
which is of inestimable value to the health 
and happiness of the population of large 
cities. 

I hope this meeting will be productive of 
much good and bave a satisfactory result. 
I hope also that besides the practical part of 
this meeting, you will enjoy your visit to 
our city and that friends here will take good 
care of you. Gentlemen, you are welcome. 

The president’s response to Mayor Koch’s 
welcome was as follows: 

Mr. Mayor: On behalf of the American 
Street Railway Association I have the honor 
to thank you for your cordial welcome, and 
to assure you in advance that we shall take 
away from your beautiful city many pleas- 
ant memories. We have already been ad- 
vised of the very liberal arrangements which 
have been made for our entertainment b 
the local committee, and I assure you it will 
be our own fault if we do not go away with 
a knowledge of your city and its institutions 
only equaled by that of the oldest inhabi- 
tant. We are gathered here in annual ses- 
sion for a two-fold purpose—to exchange 
ideas and experiences with each other and to 
see the display of goods which we all have 
to buy, as made by the companies who man- 
ufacture them. It was intended that this 
should be the most complete exhibition we 
had ever witnessed, and but for the special 
exhibit at the World’s Fair, which most if 
not all our members have had an opportunity 
to inspect, and for the unexpected delay in 
freight delivery, it would have been much 
more perfect than it is, but such as it is we 
invite you, Mr. Mayor, and those you repre- 
sent—the entire population of this goodly 
city—to examine it with us. 

hould the crowd get so large that we can- 
not see the goods ourselves, then we shall be 
obliged to limit the admission by ticket, but 
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if the public will call when the members are 
in business session, I think there will be no 
difficulty in accommodating all who wish to 
come. 

After this President Longstreet delivered 
his annual address to the convention, which 
appears below in full: 


GENTLEMEN OF THE CONVENTION : I wish 
to express my gratitude for the honor con- 
ferred upon me a year ago, by my election to 
the highest office within your gift, and my 
deep regret that circumstances entirely unex- 
pected, and over which I have seemingly had 
little or no control, have confined me ina 
part of the country far removed from the 
center of our business interests, and so much 
of my time has necessarily been devoted to 
other business interests of a personal nature 
and of vital importance to me, that 1 do not 
feel that I am fully in touch with the affairs 
that have brought us together at the close of 
one of the most eventful years in our history 
as an organization. 

This has been a busy year in the great 
work of consolidation, reorganization and 
active progression; the financial cloud which 
has hung so threateningly for so many montbs 
over every industry in our land has had 
its retarding effect upon our particular indus- 
try, but perhaps it has affected our business 
in a lesser degree than any other branch of 
business employing so large a capital. 

The hundreds of millions of dollars inter- 
ested in urban and suburban transportation 
will always be a safe investment; if in our 
enthusiasm we have sometimes over dis- 
counted the future we have only to wait a 
little longer period for the dividends which 
are sure to come. 

Financial panics such as the one through 
which we are now passing are of irregular 
occurrence, yet they are sure to reappear, 
affecting receipts, and making economies of 
management a subject of deep study. 

In my experience, covering a period of 
nearly 30 years, I have found it better to 
keep up the quality of the service at such 
times, even at the expense of dividends for 
the time being ; the public by a more liberal 
patronage will eventually more than make 
up the loss which would follow on the heels 
of a reduced and debased service ; the faitb- 
ful employe and the roadbed and equipment 
should be the last to suffer. 

Economies should begin in other direc- 
tions, in the purchase of supplies, in better 
methods of work and in improved appli- 
ances, aiming always for the best service at 
the least possible cost ; and that, gentlemen, 
is the fundamental principle of the prime 
reason for our organization ; and that is why, 
in just such times as we are now passing 
through, we should see if some plan cannot 
be devised which will increase the useful- 
ness of our association. 

One such plan was proposed by me a year 
ago and was referred to the executive com- 
mittee. After a careful consideration of the 
matter the committee decided to give an 
object lesson of that plan at this time, and, 
therefore, arranged for an exhibition on a 
grand scale of all the appliances used in our 
business, 

While the unusual financial stringency 
and the special exhibit at the World’s Fair 
have served to detract very much from the 
completeness which we have hoped for in 
this exhibition, yet it will be sufficient as an 
indication of what might be expected from a 
continuous exhibition of this kind. 

The statistics of our business, which a 
dozen years ago !ooked so large, are dwarfed 
into absolute insignificance by the figures of 
to-day, and yet the work has only just begun; 
very much more progress will be made in 
the next decade than has been made in the 
last, and, therefore, anactive struggle to get 
best results and to keep thoroughly ‘‘up to 
date” in all the details of construction, 
equipment and management will be worth 
more to our interests than can be foretold. 

The papers to be read and discussed at 
this meeting will be enumerated in the 
report of the Executive Committee, which 
is to follow, and I am sure they will be 
interesting and instructive. It is hoped the 
delegates will enter fully into these discus- 
sions so as to bring out all the ideas which 
belong to the subject. 

Not of the least importance at these annual 
gatherings is the social intercourse and 
friendly interchange of information and idea 
not only on the floor of the Convention but 
in the exhibit rooms, at hotels and wherever 
members may meet. 

Intelligent men in the same line of busi- 
ness coming together from all parts of a vast 
country, such as is covered by our member- 
ship, cannot but be of aid to each other in 
establishing principles which should govern 
the conduct of our business. 

This feature will grow with each succeed- 
ing convention ; new and energetic bluod is 
being yearly infused into our meetings, and 
as it meets with the sturdy pioneer they will 
each rub off the other something they will 
take home to think about, and to their mutual 
benefit. 

Without trespassing further upon your 
time, | commend the business of the Con- 
vention to your hands, with full confidence 
that the discussions will be full and com- 
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plete, and that the results will be satisfactory 
and beneficial to every delegate present at 
this Twelfth Annual Convention. 

Thanking you, gentlemen, for your kind 
attention, and giving you each a hearty wel- 
come and a God-speed, we will now proceed 
with the regular order. The report of the 
Executive Committee is the next business. 

The report of the Executive Committee 
was read by Secretary Richardson, and 
showed that, after numerous consolidations, 
the present membership is 200 companies. 

The report contained the minutes of a 
meeting of the Executive Committee, show- 
ing that the committee had authorized the 
rental of the Milwaukee Industrial Exposi- 
tion Building for the sum of $2,000 for the 
period of two weeks for the purpose of the 
annual exhibit of street railway appliances; 
that not less than 100 nor more than 2,000 
feet were to be allotted to any one exhibitor, 
except by special arrangement, and that 10 
cents a square foot be charged to exhibitors. 

The committee considered at some length 
the formation of the American Street Rail- 
way Industrial Institute, and submitted a 
proposed act of incorporation. The State 
in which the institute is to be incorporated 
was not given. Later in the report, how- 
ever, the committee says: 

‘‘This year has not been one in which to 
float new enterprises, and hence while the 
committee has had under consideratica, 
more or less, the subject of the formation of 
an industrial institute, we believe the time 
has not yet arrived to do more than com- 
mend to all the serious consideration of this 
important subject. We therefore request 
that the subject be continued with the 
committee for another year. In this con- 
nection we might refer to the exposition in 
this building as suggesting in a small way 
what a permanent exposition would be only 
in the display of the manufactured articles 
for the street railway business.” 

In reference to special reports the com- 
mittee states : 

‘*The subjects for special reports, cover- 
ing as they do, a wide range of electrical 
knowledge and investigation, were at once 
assigned to committees. We anticipate a 
valuable acquisition to our fund of informa- 
tion concerning electricity that will help us 
to a fuller knowledge and better opertion 
of our business, by reason of greater and 
more intimate knowledge of electricity in 
its actual as well as its possible future devel- 
opment. The same difficuJty as heretofore, 
in getting the reports in time to have advance 
copies prepared and distributed before the 
meeting, was experienced this year.” 

The committee congratulated the inven- 
tors, manufacturers and others who con 
tributed to the street railway part of the 
Columbian Exposition in both the Trans- 
portation and Electricity Buildings; and 
also congratulated the Exposition authorities 
on their success in giving to the world, and 
especially to the United States, the greatest 
Fair the world has ever seen, 

The committee paid a fitting tribute to the 
memory of James W. Hyatt, of Norfolk, 
Conn.; George D. Capen, of St. Louis, and 
Edward E. Denniston, of Philadelphia, 
presidents of three of the members of the 
association, who had died during the year. 

The report of the treasurer was read and 
showed receipts and expenditures during the 
year, as follows: 





eke, . $8,763.77 
eee 6,541.48 
ee OT Re 2,222.29 


The first report read was that on ‘‘ Power 
Ilouse Engines,” which appears elsewhere in 
this issue. The president declared the paper 
open for discussion. 

Mr. Richardson: I think the Convention 
would be interested in hearing some remarks 
from the author of the report. 

Mr. Connette, of Nashville: Mr. Chair- 
man and gentlemen, the subject of power 
house engines is one that requires a great 
deal of study and careful make up. The 
committee, of course, did not treat of any 
particular engine. You will find, however, 
that in closing the report the vertical type of 
engine is recommended ; the compound con- 
densing engine is recommended for large 
sized plants. This is based on an endeavor to 
get the greatest amount of work out of the 
steam. In the simple engine, when the 
influence of tbe cylinder is cut off, say, at 
four-fifths of the stroke, or one-half or one- 
quarter, there is a great deal of steam wasted 
and a great deal of pressure lost. Where 
you have the compound engines, as you all 
know, you have the additional use of the 
steam in the low pressure cylinder, and there- 
fore expand your steam to nothing. When 


it leaves the cylinder it has expended 
its force. The vertical type of engine, with 
generators geared direct to the shaft, I con- 
sider the best engine for power house work. 
The vertical type takes less floor space than 
the horizontal. In the horizontal type you 
are also liable to have trouble with the pis- 
ton; in the vertical type this is not so liable. 
The vertical engire at the intramural rail- 
way at the Fair is referred to. I think it is 
a 1,500 borse-power compound condensing 
engine. It has a Thomson-Houston 1,200 
horse-power dynamo coupled direct to the 
shaft of the engine. I understand that this 
engine has never been shut down one hour 
for repairs to the engine proper. It has 
done its work day after day. It has hauled 
13 trains, of four cars, heavily loaded, con- 
stantly all day, while the other engines, 
those of the horizontal type, have required 
repairs. The committee appointed to exam- 
ine the engines, in order to award premiums, 
sat for 23 hours watching the engine work. 
It constantly pulled the whole load for 23 
hours, with possibly not over one per cent. 
variation in the speed. The engine makes 
about 100 revolutions per minute, and, it is 
said, it did not vary one revolution when 
the load was increased from, say, 50 per 
cent., to full load. Our road was one of the 
pioneers in the business, and we have had a 
great deal of trouble with our power house, 
being equipped with a large number of 
smal! sized engines. 

The question of fuel, as we know, is one 
of the largest expenses attached to the plant, 
and I strive to keep the coal bill down. 
Where you have competent men in charge 
of your machinery and intelligent firemen, 
there is no doubt about attaining the results. 
You do not want to allow any slipping back. 
The plant should be kept up to the efficiency 
attained at the start. An expert in charge 
of the installation will run the plant with the 
greatest efficiency in order that his engines 
may be accepted, and you should endeavor 
to maintain that efficiency or find the reason 
why you do not. The expert will state that 
he wil] putin an engine that will use two 
and one-half pounds of coal per horse-power 
per hour; and if he does that you will get 
good results. You should endeavor to keep 
your plant at that standard. If a boiler 
will evaporate eight pounds of water per 
horse-power per hour, that efficiency should 
be maintained. If you find that it does not 
evaporate more than six pounds, something 
is wrong, and you are losing a great deal in 


coal. 

Mr. Arnold, of Chicago: 1 am familiar 
with the engines at the Fair, and have made 
a number of tests. I can corroborate what 
the speaker said in most respects. The ver- 
tical engine installed in the intramural power 
station on the whole bas done excellent work, 
and has required very little repair ; in fact, 
none to amount to anything. I wish, how- 
ever, out of justice to the other types of 
engipes, so say that they have done almost 
as well. You are aware that the horizontal 
engine in time wears its cylinder elliptical, 
by the passing of the piston through and 
through. One of the engines of that type 
gave some trouble, because it was operated 
continuously for six weeks at the opening of 
the Fair, and we had no chance to get inside 
and adjust the piston rings and bring the 
piston up to place. With that one exception 
I know of no reason why the horizontal 
engines have not done as good work as the 
vertical in the intramural station. I say this 
with due regard for the vertical engine. I 
believe in the vertical engine because it occu- 
pies less floor space, and gives an engineer 
who designs a station a chance to make a 
better looking and more compact plant, and 
which will require a smaller real estate 
investment. The greatest drawback to the 
adoption of these engines is their first cost. 
If an engineer is given full power to propose 
what style of engine is to be used he will, in 
most cases, suggest the vertical ; but this is 
generally found to be too expensive, and he 
is compelled to go back to the horizon- 
tal. 

We have been in the habit of installing 
engines having a rated capacity of from 20 
to 25 per cent. more power than the rated 
power of the generator. In my judgment, 
that isa mistake. The records of the opera- 
tion of the intramural road this Summer, 
and observations of otber plants which I 
have built, proves to me that when the engine 
is of about the same rated capacity as the 
generator, or exactly of the same rated 
capacity, we get the best economy for the 
following reasons: Electric railway engines, 
as we have heretofore installed them, are 
normally underloaded engines, for we have 
believed that we should have the large 
engine behind the generator, in order to 
respond promptly to the overload which is 
liable to occur at any moment. This over- 
load, which occurs at intervals, is supposed 
to be no greater than the rated capacity of 
the generator, and if it exceeds this capacity 
the circuit breaker opens and releases the 
entire machine of its load. As these over- 
loads are intermittent and of short duration, 
we run our engines below their normal 
capacity the most of the time, in order to be 
ready for the short excessive loads, and as 
these overloads are of short duration, I 
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believe it to be better engineering to 
allow tbe engine to work uneconomic- 
ally during these periods, by allowing the 
steam to follow the pistons a longer 
time, even to full stroke, if necessary, for a 
few revolutions, until the overload ceases, 
then dropping back to its natural point of 
cut-off and. operating at this point during 
the long intervals between overloads. If 
the generator is properly designed it is cap- 
able of standing a short overload of 40 per 
cent,, and by strengthening the frames and 
main working parts of the engine it will 
easily give 50 per cent. more than its 
rated capacity, thus being able to stand the 
shocks of short circuits and overloads with- 
out damage. I have never seen an engine 
regulated within one per cent. on the extra- 
ordinary fluctuations of load that railway 
work gives, although there are many well 
regulated engines on the market. In a test 
made in the intramural station, the vertical 
engine, with its direct coupled generators, 
pulled a load of 12 trains of four cars each, 
and ran 400 amperes of current into a water 
rheostat, developing as high as 1,700 horse- 
power for a long period of time. 

I would like to see the day when power sta- 
tions will be kept up to the average of the 
first 30 days, when the expert is in charge. 
The greatest difficulty is in getting compe- 
tent men for the wages usually paid by rail- 
way companies for this class of work. 

Mr. Browning, of Camden: Are the en- 
gines and generators of the intramural sta- 
tion worked to their full capacity, or do they 
work below it ? 

Mr. Arnold: I will give you the sizes of 
these engines. First, there is the large Allis 
compound engine, rated at 2,000 horse-power, 
coupled direct to a General Electric 1,500 
K. W. generator. This engine has never 
been loaded to any where near its economical * 
load, except on a test where the water rheo- 
stat was used. There is a 300 horse-power 
McIntosh & Seymour engine and direct 
coupled generators for running lights on the 
battleship and other small work. There is 
one 600 horse. power Allis engine and one 750 
horse-power Green engine; and these two 
together operate the road. These are the 
tandem engines; one in either end of the 
building. The Green engine drove the road 
alone, operating six trains for the first six 
weeks without a hitch, on account of the 
other engines pot being ready, owing tosome 
of the parts of the plant not baving arrived. 
The reason that the vertical engine was oper- 
ated so long on the road was that it was the 
unit in the station nearest adapted to the 
road. That vertical engine and generator 
operated the road for six weeks without any 
relay, because it took less furl to run it. 
The other engines were ready to go, but it 
was not necessary to start them, owing to 
the engine doing its work satisfactorily and 
pot requiring any repairs. Ido not attribute 
that to the fact that the engine is the best for 
railway work, but to the fact that it is of 
exactly the rated size to fit this particular 
load. 

Mr. Browning: You do not exactly answer 
the point 1 want to get at. Have you such 
an abundance of power that you never allow 
an engine to get upto its straining point? 
As soon as you find itis becoming over- 
loaded you put more power on; in other 
words, you have engines and generators 
with plenty of excess power to fal] back on. 
In ordinary power houses we work our 
engines up to the full capacity, and a little 
over. 

Mr. Arnold: We have now an excess of 
power. but for the first six weeks we had 
only ore engine, which was much over- 
worked during this time. The tandem 
engines work with economy and without 
straining when both are running on the road. 
The vertical engine, however, has been 
strained to an extraordinary degree. It 
pulled the road on the Fourth of July, and 
developed at times as high as 1,700 horse- 
power for several minutes at a time, although 
its average load was much less than this, 
The engines slowed down until the governor 
was on the shaft, but it hung to it, and 
pulled the road very satisfactorily. 

Mr. Connette: I would like to know if 
Mr. Arnold has made a comparative test 
between the engines there as to their relative 
economy? I trust it is not an impudent 
question. 

Mr. Arnold: Ido not wish to say much 
on tbat subject, because we do not wish to 
do injustice toanyone. The tests were made 
at the request of the Genera! Electric Com- 
pany, and it would be a breach of courtesy 
op my part to give the results until author- 
ized by them. Ido not, however, see apy 
difference in economy between the horizontal 
and the vertical engines if both were working 
under equal conditions. 

Mr. Connette : What difference do you find 
between the Corliss and the high-speed 
type? 

Mr. Arnold: The difference is very slight. 
The vertical engine runs 100 revolutions ; 
ove of the Corliss runs 90, and the Green 
100; all nearly the same speed. I am of 
the opinion that we will come to a specd of 
about 100 to 125 turns in all of our engines, 
and will stay there. I do not believe in an 
extremely high-speed reciprocating engine. 
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Invitations were read from the E. P. 
Allis Company, the Pabst Brewing Com- 
pany and the Intramural Railway Company, 
at the Fair, to the delegates to visit their 
respective works. It was announced that 
the afternoon would be devoted to visiting 
the Allis Works and the Pabst Brewery and 
some of the depots and power stations of the 
Milwaukee Street Railway Company. The 
Convention then adjourned until 8 
o'clock, P. M. 

WEDNESDAY EVENING SESSION. 

Mr. O. T. Crosby being called upon to 
give his opinion of the relative conditions of 
the power required in generator and the 
engine, said : 

The question is in regard to the proper 
proportion to be established between the 
rated capacity of dynamos and engines. I 
have used the term rated capacity, because 
{ know that the discussion as far as it 
has gone was based upon _ proportions 
between rated capacity. Asamatterof fact, 
what we want to get at, I fancy, is the ratio 
between the real capacity of engines and 
dynamos. We certainly in the earlier years 
of our experience were met with this 
difficulty; aside from the one which will 
always be open asa matter of engineering 
discussion, namely, that we do not havea 
correct and understood system of rating as 
between different makes of generators even, 
and certainly not between generators and 
engines. The ratings of electrical machines 
for railway use in the earlier days of the 
business were less conservative than they are 
today. There has been however, a gradual 
approach to conservatism in this matter, so 
that to-day it is not far out of the way in 
speaking of a 500 horse-power engine and a 
500 horse-power dynamo, to feel that we are 
talking about pretty nearly the same thing. 
1 mean that a 500 horse-power dynamo 
should be, and ordinarily is, a machine which 
can do 500 horse-power work steadfastly 
for 24 hours a day, without either in its 
bearings or in its electrical parts attaining 
such a temperature as will permanently 
injure them in any way, loosen its parts, or 
do any permanent injury. 

I have believed for some time that the vest 
practice is that an engine should be, at least, 
no greater in capacity than the dynamo to 
which it is attached. The engine will cer- 
tainly not do its work as economically if it 
be run ordinarily at a considerably lower 
output than the output for which it has been 
calculated as a normal output. The dynamo 
does not suffer by any means so badly in thus 
being brought below its rated work. If, 
therefore, an engine of 600 horse-power be 
attached to a dynamo of 500 horse-power, 
the man running the station will ordinarily, 
and very properly, limit the load which is 
thrown on the couple, since they now con- 
stitute a couple, below the capacity, as he 
understands it, of the dynamo, rather than of 
the engine. He will endeavor to keep within 
safe limits with respect to hisdynamo. In 
thus keeping within safe limits with respect 
to his dynamo he is keeping too far under 
the limit with respect to the engine for 
economical work. The dynamo is not what 
you should have unless it can be run at its 
rated load without any injury. If at the 
same time you are running the engine at 
about its rated load, you are getting perfectly 
satisfactory results in both cases as to repair, 
and the best results in both cases as to the 
efficiency of output, and that is probably the 
largest question involved in the whole matter. 
I have had some conversation with engineers, 
both in the field in which I am interested 
and those in charge of power stations, and I 
find that this opinion is becoming quite well 
fixed, that the generator and engine should 
be, at least, equal, with some in favor of 
having an engine slightly lower rated, in 
rated capacity, than the dynamo. I am told 
by a representative of a large tirm of engine 
makers in this city that most of the com- 
plaints that they receive from their custom- 
ers are due to the fact that they were running 
the engines at lower than their proper load. 

There is another point as between vertical 
and horizontal engines. I do not think the 
matter as far as it went this morning was 
presented just as it seems to me it should 
have been. There is no difference in the 
machines, intrinsically, as to their value. 
You can make a splendid vertical engine, 
and you can make a splendid horizontal 
engine. No doubt some of my hearers will 
think me a ‘‘ mugwump” on this question; 
it is impossible to speak on these subjects 
with as much difiniteness and emphasis as 
many would like, but you can take a par- 
ticular case and work it out to a greater 
degree of accuracy than you suppose. A 
vertical engine as compared with a horizontal 
engine, involves a difference in the space 
occupied; and space represents money, 
investment; and there, in my opinion, is the 
meat of the whole question. There is enough 
experience in the engineering practice to 
justify us in feeling that vertical engines and 
horizontal engines are almost equal in value 
and driving power. Speaking for the elec- 
tric side, itis a matter of indifference to the 
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generator how it is driven. You want to 
consider in the most careful way the cost of 
all these elements in your plant, the engine 
complete with all its appurtenances, and the 
Space occupied and the economy of its oper- 
ation. If you approach the question in the 
broadest way, I believe you may be inevitably 
led to the use of a vertical engine on real 
estate considerations, more than any other, 
interest charges. I believe that the real 
estate consideration, the price per square 
foot of your building, is the determining 
element in large plants, as to which of the 
two types is the best to use. It is largely 
the same question which usually determines 
as between the condensing and the non-con- 
densing engine. It still remains that the 
condensing process saves just so much coal, 
but — cost just so much extra investment. 
I heard it stated the other day by a com- 
petent engineer that the condensing process, 
when coal is in the neighborhood of three 
dollars a ton, may justify an investment of 
$100 per horse-power to bring itabout. The 
analogy between the cases of condensing and 
non-condensing engines, and between vertical 
and horizontal engines is very close. You 
can get an excellent plant either way. 

We are now all very much interested in 
the large direct coupled work which we see 
about us, certainly none more so than those 
who have built the plants. At the same 
time I should not want anyone to feel that 
a belted station is not entirely a satisfactory 
plant. I believe heartily it is. I believe in 
that case as in others, you want to consider 
your original cost of all the elements. It is 
simple arithmeticin all these matters through- 
out. Itis quite impossible, in my opinion, 
to make any generalization, and say, once 
for all, this is better, a direct-coupled gen- 
erator, or this is better, a vertical engine, or 
this is better, a condensing engine. It is all 
a matter of first cost and investment. These 
things will all adjust themselves, and in one 
city you will have one type and in another 
city another type. You will put in the plant 
that style of equipment which is directed by 
the particular conditions of the plant. That 
is the true generalization. 

The location of the station is always an 
important matter, especially as to the cost of 
conductors and the question of condensing 
engines. In the case of a man whoisina 
city with a river running through it, in such 
sbape that he can put his station near it, he 
will be at once led to the condensing engine. 
The manner of placing the conductors is 
also important; there isa big difference in 
the case when you have to put your con- 
ductors underground as compared with the 
result you will get by putting your con- 
ductors overhead. There is an element 
which is new to a number of engineers con- 
nected with street railway problems, namely, 
that it costs so much per running foot to 
lay the conduit itself, independent of the 
amount of copper. 

I do not know that there are any others 
than the points that I have mentioned which 
are large elements that come into the matter, 
but if there is anything that I have not 
mentioned—and it may well be—I will just 
say in closing that everything which goes 
into your original investment account must 
be taken into consideration before you 
decide what is the most economical system 
of engine with respect to form, etc. 

A letter was read from the West Germany 
Street Railway Association, sending greet- 
ings to the American Street Railway Asso- 
ciation, and requesting an exchange of 
annual reports. 

The next paper read was the report of the 
Committee on Heating and Lighting of Street 
Railway Cars. The report was received and 
ordered to be placed on the minutes. 

The report of the Committee on Standards 
was called for. 

Mr. O. T. Crosby, chairman of the com- 
mittee, reported that no written report had 
been prepared ; that the committee regretted 
not having a report ready, but it was un- 
avoidable. 

On motion, the committee was continued 
another year. 

The president announced the next busi- 
ness to beareport from the committee on 
‘Can the T rail be Satisfactorily Used in 
Paved Streets?” A letter from Mr. C, 
Densmore Wyman was read, the committee 
on this subject, in which he regretted his 
inability to prepare a report owing to the 
demands of other duties. The president then 
requested a discussion of the subject by the 


meeting. 

Mr. Burt, of Atlanta: This question was 
fully discussed at the last meeting, yet no 
satisfactory solution of the best way of 
paving T rail has been offered. We lay the 
T rail in our city on a number of the streets, 
and it has now grownto be the popular 
rail. The driving in the street is less inter- 
fered with by that rail than with any other 
rail that is laid. We pave directly up to the 


rail, and it makes a really beautiful street. 
We lay the rail ona hard pine stringer, 5x6, 6 
inches deep, 7 feet long and 8 inches wide. 
It makes a very satisfactory foundation and 
roadbed. 

Mr. Hendrie, of Detroit: They have 
done the same thing in Windsor, Ontario, 
— a 56 pound rail placed on chairs with 
wooden blocks, and they have made a beau- 
tiful job of it. The block on the outside of 
the rail was notched at the bottom and sawed 
off to slant at the top, so that three inches 
from the rail the top of the block is level 
with the rail. The street is in very good 
shape. 

Mr. Burke, of Terra Haute: We have 
used brick for paving alongside the T rail, 
using a special rail called the Shanghai, five 
and three quarters inches high. Our ties are 
laid on crushed stone. We are now using a 
concrete made of the same material with 
cement. We think it will give better service. 
The brick pavement being laid up alongside 
the rail has proved all right. The paving is 
kept in excellent condition and is satisfactory 
to the company. Vehicles go over the track, 
passing back and forth inside of it, without 
any trouble. , 

Mr. Armstrong, of Camden: Do the car- 
riage wheels cut it out any ? 

Mr. Burke: No, sir; we have not noticed 
~~ deflection or break. 

fr. Armstrong: Do you put anything in 
betweea the brick and the rail ? 

Mr. Burke: We fill the bottom part of 
that with a concrete of sand and gravel, with 
cement, or about two or two and one-half 
inches from the flange of the rail, and fill in 
on top with a residuum of asphalt. That is 
what we use on the asphalt street ; on the 
brick street the bricks were turned in such 
shape that it was not necessary to put any- 
thing there. Occasionally the dust will give 
us some bother by filling in the place where 
the flange of the wheel would run, and accu- 
mulate in such manner that it retarded the 
progress of our car, from the fact that the 
current had no way of getting to the iron to 
get back to the station. 

Mr. Richardson: The gentleman states 
the rail was satisfactory to the company ; I 
should like to know how it was to the 
public ? 

Mr. Burke: I will state that it was sat- 
isfactory in this way: that we were not put 
to any expense in keeping up repairs on the 
street that was paved with brick. 

Mr. Richardson: Can other vehicles use 
that track ? 

Mr. Burke: Yes, sir; they can. There® 
have been only two wheels that have come 
off in crossing that track, and in such cases 
the drivers admitted that it was their own 
fault. They tried to turn out too quickly. 

Mr. Carr, of Roanoke: I would like to 
say in regard to this question, that I have 
laid our road with T rail. I havea little 
over a mile laid in brick paving. The brick 
on the outside of the rail was made to con- 
form to the shape of the rail. We use the 
56 pound Pennsylvania rail. We had the 
brick moulded so that it came close to 
the rail on the inside ; but the surface side 
we had a sort of O. G. curve. The O. G. 
curve of the brick makes it very easy to get 
in and out. We have notrouble. We have 
not heard any objection from the public. 
It has been satisfactory to all parties. The 
only trouble we have had with the brick 
was where they were not true. In baking 
them they sometimes get warped and in 
such cases they would make trouble. Where 
we laid our T rail in macadam it is entirely 
satisfactory to the public and to the com- 


pany. 

Mr. Burke: The brick is moulded in 
such a manner as to come right up on the 
outside very near the same height as the 
rail. The surface is equally hard as it is in 
the other parts of the paving. The brick on 
the inside of the track is moulded so as to 
fit under the head of the rail and comes up 
to a natural curvature, and rises on the inside 
of the rail to an equal height with the paving 
on the outside of the rail. We have no 
trouble, as I have said before. 

Mr. Hurt: Within what distance of the 
head of the rail on the inside does your brick 
come to the natural surface of the street? 

Mr. Burke: Varying from an inch anda 
quarter to an inch and a half. 

Mr. Hurt: Is not that a short distance and 
does it not have a tendency to accumulate 
dust? 

Mr. Burke: We have no trouble usually 
from that source. 

Mr. Hurt: Please tell us the cost of the 
pavement? 

Mr. Burke: It cost $2.32 a square yard. 

Mr. Bean: Has the gentleman been both- 
ered with sleet between the head of the rail 
and the track? 

Mr. Burke: Sleet does not bother us so 
much as it does on a head of the rail. 

Mr. Hendrie: What the companies are 
desirous to show is that the T rail is as good 
as grooved rail. I think most all the objec- 
tions which apply to the T rail will also 
apply to the grooved rail. The tram-head 
occupies five inches, and they have got us 
down to a grooved rail occupying four inches. 
If we could produce a T rail which would 
occupy but two inches and make it easier 
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for wagons to turn in and out, I do not think 
we would have any trouble on this point. 

Mr. Longstreet: I will state for the 
benefit of the association, a good many years 
ago I had an idea that the T rail was the 
only proper rail to lay in the street, and 
acting upon that theory I got up a rail 
which was called the Providence girder rail, 
which was simply an elongated T rail with- 
out any base. It was seven inches deep. 
It was supported on concrete or ties, and 
had a cast iron base wedged to it. We laid 
three miles of that rail in Providence on 
trial and it was perfectly satisfactory in every 
way, and has now become the standard rail 
of the city. I have also laid this rail in 
Pawtucket and in Denver. In Denver we 
have 140 miles of road, and there is nothing 
there but this Providence rail and the ordi- 
ary T rail. 

Mr. Wright, of Chicago: In the city of 
Chicago the municipal authorities require 
us to furnish three inches of iron for the 
use of vehicles, while they allow us two 
inches in width in rail and for the use of 
the cars, We have educated the vehicles to 
using our track up to a very great extent. 
There is one matter that has been lost sight 
of by the members of the Convention as we 
have adopted mechanical power for our cars. 
The amount of power used per car seems to 
have been considered of small moment. 

In the grooved rail, the amount of power 
used in England, according to Clarke, is 
from 30 to 60 pounds per ton. With our 
flat rail it is from 15 to 30 pounds, whereas 
on the T rail with the exposed head, the cars 
frequently run with 3 pounds per ton fric- 
tion. The oldcenter bearing rail which they 
use in New York required a comparatively 
small amount of power, because the head 
was always kept clear. It seems to me that 
the T rail, in paving up to it, will have a 
small groove in the pavement, and that this 
groove will, of necessity, fill up with dust 
and mud in the Summer, and ice and snow 
in the Winter, to an extent to double the 
requirements at your power house in power. 
In Uhicago our traffic is so heavy that Massa- 
chusetts granite that has only been down 12 
months will show a groove one inch next to 
the rail. It seems to me that ina city of 
any great traftic there is no pavement cheaper 
than the steel for the vehicles that will seek 
the line of travel. The granite pavement is 
the most durable that we can find. There 
are, of course, two sides to the question ; 
and if you are going to lose in the coal pile, 
or in the fodder account, it is poor economy. 

Mr. Longstreet : Certainly a large portion 
of the trouble is due to the fact that we 
endeavor to get a first-class rail, and pay 
very little attention to the paving. In most 
cities now, the companies have to pay their 
proportion for the new paving and they are 
giving more attention to the two together in 
their endeavor to make a first-class road- 
bed. In Providence there is a narrow 
street, South Main street, which was laid a 
number of years ago with the girder rail 
and granite block pavement, with the inter- 
stices filled with peat, gravel and hot tar in 
the best method. It is a street on which 
there is a great deal of travel, andI do not 
think there has been a dollar spent on it 
since it was laid. 

Mr. McNamara: Do you find any trouble 
with dust and mud ? 

Mr. Longstreet: None whatever; the 
team passes over the rail very readily— 
better than on any other tram rail I ever 
saw. The roughness of the pavement helps 
to lift the wheel over. 

Mr. Hurt, of Atlanta: We are operating 
about 70 miles of line, and of that six or 
eight miles are laid with wide bearing rail, 
section D, Johnson Company, and four 
miles of Providence girder rail. [ regard 
the latter as the best rail I have ever seen to 
pave against. It bas no flange on the base, 
and there is no objection to paving right 
against it. The only trouble with the rail is 
in the matter of the joints; you cannot 
properly fish them. We have made some 
modifications in the construction to over- 
come this. The balance of our track, about 
60 miles, is laid in T rail. We think we 
have successfully met the question in our 
city. 
Mr. Heft, of Bridgeport: We have had in 
use seven miles of 56 pound T rail for three 
years, and it has given entire satisfaction, 
both to the city government and to the 
traveling public. We use the regulation 
paving blocks between the rails, the inside 
block being chipped to fit the wheel flange. 
This construction makes a smooth roadbed, 
and has given much better satisfaction than 
any other type of rail we have used, and we 
have tried the center bearing, side bearing 
and girder rail. 1am satisfied that the time 
is not far distant when all city governments 
will require street railroad companies to lay 
T rails in preference to other types. I extend 
to the committee, having in charge the ques- 
tion of standards on track construction, a 
hearty invitation to visit the city of Bridge- 
port and see for themselves. 

Mr. Ostrem, of Philadelphia: I would 
move that when a new committee is 
appointed on this subject that it be required 
to report not only on the T rail, but the 
proper rail to used for street rail- 
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yay work. There was an effort made at the 
last convention to approach approximately 
some standard for street railway work. 
do not think it is impossible to standardize 
rails up to accertain point. Let us find out 
what is the proper rail to be used and we 
shall get it. The great trouble has been that 
municipal legislation has required a certain 
form of rail to be used. We should agitate 
this matter in unison, and present to the 
authorities arguments and proofs which will 
convince them which rail should be used. 
One trouble is there are too many forms of 
rail in the market. I appreciate that it is 
impossible to make one standard rail which 
will apply to all cities; but it is possible to 
standardize some parts of the track material, 
such, for example, as the width of the head. 
We should have all rail heads the same size, 
and the wheels made to conform, so that we 
will not be chipping the corners of the 
wheels in running over block or granite 
pavement. 

On motion the appointment of a com- 
mittee on a Standard Rail for Street Railway 
use was referred to the Executive Committee. 
The meeting then adjourned. 

THURSDAY MORNING SESSION. 

The first business was the reading of the 
paper on ‘‘Storage Batteries in Connection 
with Central Stations for Utilizing Surplus 
Energy for Lighting or Power.” The paper 
was read by the secretary. 

Mr. Mailloux: I earnestly hope that the 
members will discuss this paper. As street 
railway men you are all interested in getting 
the full percentage of your production of 
power. Our experience with storage bat- 
teries in this country have been negative, 
passive and generally unsatisfactory. It is, 
in my opinion, largely due to the fact that 
we have attempted to accomplish too much. 
Abroad it has been quite the reverse. They 
have made more _ substantial batteries; 
and have taken advantage of the 
fact that in central stations there is 
no objection to putting in a large 
amount of material to make the machin- 
ery sufficiently robust and large, even 
though it may have a much lower capacity 
for the same weight and cost. I believe that 
one of the most important things to be done 
is to get at the efficiencies of the engines 
under varying conditions. I submit that it 
is of the highest interest to know whether 
your engines are consuming 20 pounds of 
water per horse-power hour, or 60 pounds; 
and I do not think the association could do 
better work than to take steps to have the 
fact ascertained to find out what, for exam- 
ple, on a 10-car road, is the average con- 
sumption with a certain type of engine per 
horse-power hour ; and so on, with a 20, 30 
and 40-car road, under the same or other 
conditions. There is a great difference of 
opinion to-day as to whether compound 
engines are adapted to use in central stations 
for railroad purposes. There is no doubt 
that they are the best with storage batteri¢s, 
because you have a constant load, which is 
the ideal condition in which condensing 
engines can give their highest efficiency. 

On motion, the report was received and 
ordered to be placed in the minutes. Mr. 
Elmer E. Sperry then read a paper on 
‘Traction and Street Railway Trucks.” 
On motion, the paper was received and 
ordered to be printed in the minutes. 

Mr. O. T. Crosby then introduced Mr. 
Fritz, of the Bethlehem Lron Works, and on 
motion, Mr. Fritz was invited to address the 
meeting. 

Mr. Fritz said that he was entirely unpre- 
pared to make any remarks; that he did not 
come to make a speech, but to form the 
acquaintance of the members. That he was 
a man of work rather than a talker, and 
thanking the Convention for its courtesy, 
begged to be excused from making any 
remarks, 

The president then appointed the following 
gentlemen the nominating committee, to nom- 
inate officers and select a place for the next 
meeting. Messrs. Lang, of Toledo, O.; 
Hean, of St. Joseph, Mich.; Baumhoff, of 
St. Louis, Mo.; Rugg, of Pittsburgh, Pa.; 
Stephenson, of Washington, D. C.; Lusher, 
of Montreal, Canada; Perrins, of Trenton, 
Wd. 

Mr. Payne, of Milwaukee, here announced 
that the Wisconsin Telephone Company 
desired to extend to the gentlemen in attend- 
ance at the meeting the use of its long dis- 
tance wires, running to all sections of the 
country, free of charge, for business or 

social purposes. The announcement was 
greeted with applause. 

Mr. Payne also announced that the Ameri- 
can Bell Telephone Company extended an 
invitation to the delegates to visit their 
exhibit at the World’s Fair, where they 
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would be pleased to show the appliances 
and the improved methods of the telephone 
art. Mr. Payne said he had no doubt it 
would be a great benefit to all to know more 
about the intricacies of the very delicate 
instrument, the telephone. The telephone 
system and the street railway system do not 
always get on very well together, unless 
they are properly built, and that no doubt 
it would be to the mutual advantage of all 
concerned if they should become better 
acquainted each with the other, and to the 
methods of construction of telephone lines 
as well as of strect railways and their opera- 
tion. He would be very much pleased to 
give his card of introduction to any gentle- 
man who should apply for it. 


THURSDAY AFTERNOON SESSION. 


The first paper read was that on ‘‘Direct 
Driven Generators.” On motion the paper 
was ordered to take the usual course. The 
secretary announced that if there were any 
gentlemen who desired to make a tour of 
the car stations and power house of the 
Milwaukee Street Railway Company on 
Friday, cars would be placed at their dis- 
pesal for this purpose. 

Mr. Armstrong, of Camden: I would like 
the Convention to hear a short paper on an 
important subject. Ido not want to take 
up the time of the meeting; but the subject 
treated in the paper, I think, will be inter- 
esting to the Convention. It has been pre- 
pared by the electrician of our company, 
and is on magnetic cut-outs. 

On motion, the privilege was accorded to 
W. E. Harrington, of Camden, to read his 
paper entitled ‘‘Street Car Magnetic Cut- 
Outs.” 

The paper was ordered filed and printed 
in the minutes. 

The secretary announced that the follow- 
ing companies had become members of the 
association: 

Chicago, Ill., Calumet Electric Street 
Railway Company; Marinette, Wis., Marin- 
ette Electric Light and Railway Company; 
«New Orleans, La., New Orleans Traction 
Company. 

Mr. Lang, as chairman of the nominating 
committee, reported that the committee 
recommended the following officers: 

President, Henry C. Payne, Milwaukee, 
Wis; first vice-president, W. J. Stephenson, 
Washington, D.C.; second vice-president, 
James R. Chapman, Grand Rapids, Mich.; 
third vice-president, Lewis Perrins, Jr., 
Trenton, N. J.; secretary and treasurer, 
W. J. Richardson, Brooklyn, N. Y.; 
executive committee, D. F. Longstreet, 
Denver, Col.; Thomas H. McLean, Indian- 
apolis, Ind., Edward Whittaker, St. Louis, 
Mo.; W. Y. Seper, Ottawa, Canada; E. 8. 
Goodrich, Hartford, Conn. 

Mr. Lang: Mr. Hurt, who is president 
of the Atlanta Consolidated Street Railway 
Company, appeared before the committee 
and extended an invitation for the associa- 
tion to meetin that city next year. He left 
no doubt in the minds of the committee that 
there was sufficient hotel accommudations, 
and that there would be ample provision 
made for the supply men for their exhibit, 
even if they had to erect a building for that 
purpose; that they had the reputation of 
enterprise to meet any such emergency. 
The committee feels that if the association 
decides to go to that city, it will be pleasant 
and instructive to all. The committee, 
therefore, recommends Atlanta, Ga., as the 
next place of meeting. 

A motion was then made that Mr. Rugg, 
of Pittsburgh, cast the ballot of the asso- 
ciation for the gentlemen named, as the 
officers for the ensuing year. 

Mr. Hurt was appointed teller. The 
teller announced a unanimous vote for the 
persons named, and the chairman declared 
them to be elected. 

Mr. McNamara, of Albany, moved that 
the recommendation of the committee as to 
holding the next meeting in the city of 
Atlanta, be adopted. Carried. 

Mr. Lusher, of Montreal: At the meeting 
of the cemmittee this afternoon, in arrang- 
ing for the next place of meeting, I desired 
to get in edgeways that there was such a 
place as Montreal. I wasruled out of order, 
being a member of the executive committee. 
We should be very much pleased if the asso- 
ciation would hold its meeting in our city 
the year after next. Of course, if you come 
to us in Montreal you will be coming to for- 
eigners ; but we will treat you in a kindly 


way. We have good hotels—we all like good 
hotels and what they bring forth—and we 
think we have many of interest in our city, 
and we would like to have you come. Please 
think this matter over during this year, and 
at the next meeting we hope you will make 
up your minds to pay us a visit. 


Messrs. Lang and Rugg were appointed a 
committee to escort the newly elected presi- 
dent to the chair. 

Mr. Longstreet introduced Mr. Payne to 
the Convention. 


Mr Payne: Mr. President and Gentle- 
men, T thank you for the high honor con- 
ferred upon me by this election. I shall 
endeavor to maintain, so far as lies in my 
power, the high standard heretofore pre- 
vailing in this association. I will not take 
up the time of the Convention in trying to 
make a speech ; and again I thank you. 

Mr. Hurt: Mr. President and Gentlemen 
of the Convention: I wish to assure you 
that I feel great pleasure in the announce- 
ment just made that Atlanta has been 
selecteu as the place for your next Con- 
vention. I can assure you of a hearty 
welcome, and I earnestly bope that each 
and every gentleman here will be present 
with us at that time. We would like you 
to see what we have been doing in the last 
25 years. We will give you the best we 
have in our shop. 

The President: It has been suggested that 
there is a gentleman present who can give 
the Convention some interesting information 
about the conduit trolley system joined to an 
overhead system. I refer to Mr. Herbert 
Claude, of Washington, D. C. 

Mr. Claude: I thank you for this unex- 
pected honor. I will simply say that in 
Washington we bave an underground con- 
duit connected to our overhead trolley. It 
is about a mile and a half long, of double 
track. We had already laid about a mile of 
track in the city, when we found we could 
not put up our overhead poles. The ques- 
tion came up right away, What were we to 
do, and what system should we put on the 
track? Of course we had the Buda Pesth 
system to go by for a year or two back. It 
has been running successfully, we under- 
stand, but we did not feel disposed to go to 
work to contract for something to be put up 
there which we were not sure of, that was 
not made in this country, and in which the 
voltage was different from what we were 
using on our overhead lines. Then we had 
the storage battery to fall back on. We did 
not think it possible to try that, for the sim- 
ple reason we would have to put up a new 
power house and have new cars, etc., and 
after it was done we might have it all on our 
hands. The Metropolitan line were already 
trying the storage battery in our city. Of 
course we could have recourse to the 
cable, but we did not think with our 
traffic—it was light—that it would pay 
to expend 80 per cent. for hauling rope 
and 20 per cent. to haul passengers. We 
then determined to try the underground 
system. We went to the best electricians to 
get their opinion. We were told that elec- 
trically it was all right, but the principle 
trouble had been in the construction. We 
thought we could overcome that, and we 
started. We put down a mile and a half of 
track, and have had it in operation since the 
4th of last March. Itruns on the outskirts 
of the city and then joins to the overhead 
trolley. The cars are run up to this inter- 
section on the underground trolley. It has 
been run successfully from the day it started 
until this time. We are using the same cars 
and the same motors. We built a separate 
power house to give it a thorough test. We 
know it is a success, and I do not see any 
reason why, if it will run fora mile anda 
half, it will not run for any distance. It can 
be continued as any ordinary line is con- 
tinued. The current is the same, andI do 
not consider it anything new. Itis simply 
the overhead line with the wires under- 
ground. Itis the Lovesystem. Mr. M. D. 
Law, who built the conduit and put the 
wires in, is present. I think it will be inter- 
esting if you will allow him to say a few 
words ou the subject. 

Mr. Rigg, of Reading: Have you operated 
this road during the cold weather ? 

Mr. Claude: It has been operated since 
the 4th of last March. We did not have any 
very cold weather during March ; we had 
some snow. In the overhead system the 
return current comes back through the rail. 
If it is covered with sleet and ice it gives a 
great deal of trouble, as you know. The 
underground system does not give us any 
trouble in such cases, for the current is 
returned through the wire in the conduit, 
and we do not depend on the rail for the 
return current at all. It makes no difference 
how much snow there is on the rail, you go 
ahead just the same. In regard to the con- 
duit filling with snow. I do not think there 
is any chance of its filling completely. It 
can be looked after justas the snow is looked 
after on top. Iruna sweeper through it 
once a week ; a broom that fits the conduit 
is attached to the car, and the car goes along 
and the conduit is swept out. Every hun- 
dred feet there isa manhole and trap, and 
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the dirt that drops below the conduit, and 
this refuse drops there, anda cart comes 
along and it istakenup. Snow, I think, can 
be looked out for in the sameway. Theslot 
is only five-eighths of an inch, and I do not 
think that much snow will drip down that. 
I think the snow question is easily managed. 

Mr. Connette : [ would like to have you 
explain as to the manner in which it is con- 
structed, and how the trolley wire is sus- 
pended. 

Mr. Claude: I would like to have Mr. Law, 
who has charge of the construction, answer 
these questions. 

Mr. M. D. Law: Mr. President and Gentle- 
men: Had I anticipated to have addressed 
you this afternoon, I would have provided 
myself with some apparatus that would have 
assisted in the explanation. The Love under- 
ground conduit consists of an iron yoke, 
weighing about 360 pounds each, with an 
opening 14 inches wide by 20 inches deep. 
This yoke has square ends to support the 
rail, and is embedded in concrete, so that the 
entire track construction is extremely solid 
and rigid. Again, the shallow depth of this 
yoke removes the necessity of moving gas 
and water pipes, which, you all know, 
increases the cost of construction in cable 
railway work to « great extent. In other 
words, we just climb over the top, and stil] 
have a large enough conduit, by sweeping, 
as Mr. Claude, says, to keep it clear of all 
refuse and snow. The slot rail that is 
attached to this yoke is made of steel, and is 
made U shaped, having a side bearing of an 
inch and a half, and projecting into the con- 
duit five incbes on theinner side. Theinsu- 
lator is attached to the yoke upon shouldered 
bolts, and the insulator is allowed to remove 
about two inches and a half Jaterally, to 
allow for expansion and contraction. Any 
expansion or contraction in the rai] will not 
affect the insulator. That is placed under 
the slot rail, allowing a quarter of an inch 
of air space. I have been repeatedly 
in the conduit and have been unable to 
burn a candle in it, on account of the 
extreme draught. There is a constant 
draught around the insulator, which pre- 
vents any collection of moisture. In the 
stormiest weather you can take off the slot 
rail and find a dusty insulator. The slot 
rail is so attached to the yoke that by 
removing the bolts in the yoke we can 
remove the slot rail and get ready access to 
the rail for any repairs that may be neces- 
sary. It takes about 15 minutes to remove 
one 382 foot length of the slot rail. The 
trolley wire is suspended on this insulator 
at a point about even with the lower edge 
of the slot rail, and about two inches from 
it, so that it is entirely out of sight—out of 
reach, 
with his wire; if he does reach it, it is 
impossible for him to get a shock, as the 
wire will lay against the slot rail. We 
carry a metallic circuit ; that is, both posi- 
tive and negative wires are carried 
underneath the slot rail. We do not use 
any ground return, and keep our circuit 
entirely free from ground, thus nearly 
doubling the insulation on the motors. 
This wire is cut every 500 feet, and 
yet so arranged that it is still a 
continuous wire from end to end, 
so that you have a perfectly smooth 
surface. At every 500 feet we provide 
a hitch, and provide switches by which 
we can, if desired, cut out any one section 
of this line. If trouble should occur in one 
section you can cut out either the positive 
or negative in either track, and still run 
your cars without any interruption. As Mr. 
Claude has said, this underground system is 
nothing more than the overhead system 
transferred from above the track. It is 
placed between the track, with suitable 
mechanica] movements, and these mechanical 
movements are contained in the trolley and 
trolley carrier. The trolley carrier is fas- 
tened underneath the cars, and is so arranged 
that as the car is moving in this direction it 
will drop into a V-shaped slot, and this end 
of it is allowed to move back and forth to 
provide for the irregularities in rounding 
curves. 

As the car is rounding a curve you cannot 
detect it by being in the car and looking at 
the trolley that it is on the curve. The 
trolley is made of half inch steel, 444 inches 
wide, with two trolley arms on the bottom 
suitably insulated. It is shaped in the cen- 
ter to allow the wheel to move sideways, so 
that if the wire is not exactly straight, if it 
should happen to be further away than is 
proper, the wheel will move sideways far 
enough so that the trolley will remain on 
the wire. It has an elbow movement to 
facilitate the rounding of curves. It is 
impossible for the wheel to leave the wire at 
any point. We have run that road through 
all the different weather that we have 
experienced in Washington. We had quite 
a severe snow storm in March last, but we 
had no snow inside the conduit at that time, 
nor do I anticipate any trouble whatever 
from snow if the conduit is properly taken 
care of, simply running the broom through 
it onceaday. It can be run through with- 
out any delay and keep the conduit free 
from snow. We have had two or three 
severe rail floods, and if you come to Wasb- 
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ington to investigate this, I will show you 
the high water mark where the water has 
covered the wires, and still the cars ran 
without delay. Last Friday we had a severe 
storm. I understand that the other trolley 
lines were shut down from trouble with the 
overhead wires, but the little underground 
road went right along without any difficulty 
whatever. 

Mr. Rigg: Is there a road in Chicago 
operated on this system ? 

Mr. Law: There is a section of a mile 
and an eighth on the North Chicago line, 
running as a loop, which has been in opera- 
tion since a year ago last March. It went 
through the Winter pretty well. 1 will state, 
however, that that conduit is only 11x14 
inches. It is only about one-half the size of 
the Washington conduit. They had some 
difficulty, I understand, in Chicago, with 
snow; but the conduit was not taken care of 
properly. ‘They used no sweeper, simply 

— it to run without any attempt, [ 

velieve, to clean it. 

Mr. Rigg: What would such a construc- 
tion cost ? 

Mr. Law: I am hardly at liberty to say; 
hatis out of my line. I believe, however, 
hat it is $35,000 a mile. 

Mr. Petersen, of Milwaukee: 
{ work on a longer distance ? 

Mr. Law: There would be no difficulty i in 
the matter of distance. There is no moisture 
in the conduit. If you will go there I will 
show you the ammeter in the power house, 
vhich should be a true indication of all 
current delivered to the generator, that 
iuring all storms, if there is no car on the 
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The following isa list of the toasts, Mr. 
D. F. Longstreet, acting as toastmaster: 

Transportation and Civilization—Hon. J. 
G. Flanders. 

Street Railway Employés and the Public 
—Hon. Ogden Fethers. 

The Earlier Days and Methods of Street 
Railways—Hon. Winfield Smith. 

My Electric Sweetheart—a poem—J. H. 
Stedman. 

The Press—Horace Rublee. 

Street Railway Men, Past, Present and 
Future—H. H. Windsor. 

Remarks were also made by Wm. Richard- 
son, Hon. George W. Peck and Henry C. 
Payne. 

me 
Street Railway Delegates at 

the Convention. 

Armstrong, E. A., Camden, N. J.; Adkins, James, 
St. Louis, Mo.: Ashton, Jr., 5. K., Milwaukee, Wis. ; 
Ahearn, T., Ottawa, Canada; Atkinson, J. M., 
Burlington, "Ta.: Bradley, E. A., Waterbury, Conn.; 
Baumhoff, G. St. Louis, Mo.; Brenner, W. H., 
Montreal, Canada: Bickford, J. H., Scranton, Pa.: 
Baker, N. F , Washington, D. C.; Brown, F. Way- 
land, Youngstown, O.; Burt, T. M., Berlin, Ont.; 
Binner, E., Dayton, O.; Bartlett. A., Los Angeles, 
Cal.; Bimminger, Julius, Milwaukee, Wis.: Becker, 
Danforth, Milwaukee, Wis.; Bailey, T. P., Kala- 
mazoo, Mich.; Bowen, M. K., Chicago, Ill.; Bean, 
W. W., St. Joseph, Mich. ; Belden, D. A., Aurora, Ill; 
Bradford, | Cincinnati; Blum, Isaac, Philadel- 
phia, Pa.; Brown, R. S., Gloucester, Mass.; Burke, 
M. F., Terre Haute. Ind.; Breed, Amos F., Boston, 


Mass.; Brov ning, G. é.. Camden. N. : Ballard, 
w. z. Dubuque, Ia.; Connette, E. G., ‘Nashville, 


List of 


W. E., Fishkill, N. Y.; Harrison, Russell B., Terre 
Haute, Ind.; Hayes, Henry, New Britain, Conn. ; 
ey thy Detroit, Mich.; Hurley, P. E., Trenton, 


N. J.; Ives, E. B., Philad elphi ja, Pa.; Jenkins, T. M., 
Covington, iy; Jewell, W. S., ‘Anderson, Ind. ; 
Jones, F. G., Memphis, Tenn.; Johnson, J. W.. Kala: 
mazoo, Mich. ; Jones, Ww. E., St. Louis, Mo.; Keith- 


ley, H. R., Chi , Ill; Kilgour, B. L.. Cincinnati, 
; Klinkerfus, ” Milwaukee, Wis.; Klau, G. W., 
Th mg Wis. ; - Kelbe, J. W., Baltimore, Md.; 
Kelly, W. T., Columbus, 0.; Kelsey, I. a... New 
Haven, Conn: ; Knowles, P. hice Phoenixville, Pa.; 
Kingston, Ww. Was Montgomery, Ala.; Lea, 
Preston, Wilmington, Del.; Lang, Albion E., 
Toledo, O.; Law, M. D., * Washington, Dp CG: 
Luther, Chas. F., ‘Pawtucket, R. I.; Lynn, A. W., 
Milwaukee, Wis. ; Lusher, E., Montreai, Can.; 
Lockey, Richard, Helena, Mont.; Littell, H. M., New 
Orleans, La.; Lipper, M. W., ’ Philadelphia, Pa.; 
Littell, H. H., Buffalo, N, Y.; Longstreet. D. F., 
Denver, Colorado; Lawless, Edward J... Paterson. 
N. J.; Liggett, J. C., Detroit, Mich.; McLean, z= 
H., Indianapolis, Ind.; McNamara, J. W., Albany, 
N. Y.: Morse, George C., Taunton. Mass. ; 
McLaughlin, Charles, mR N. J.; Melms, C: 
J., Milwaukee, Wis.; McNaughton, A., Milwaukee, 
Wis.: McCloskie, C, H., Chicago, Ill.; May, J. 
M., Dubuque, Iowa; Masiin, G. ae Brooklyn, N. Y 
Minary, 5 # Springfield, Ill., ‘Minary. J.8., Hy 
Louis, Mo.; Macfarren, L. sit Pittsburgh, Pa ; 
McIntire, L. H. ‘Philadelphia, Pa. ; Marks, Ferdinand, 
Philadelphia, Pa.; McCartney, J. L., Norfolk, Va.; 
McClery, J. B., Birmingham, Ala.; ‘Morris, H. W. 
Milwaukee, Wis.; McCulloch, Robert, St. Louis Mo. ; 
tonpPa. 3 C. A., ‘Houston, Texas; Markle, A., Hazel- 
ton, Pa.; Morton, H. T., Ann Arbor, Mich.; McQuaid, 
P., Norristown, Pa., Mailloux, C 0O., Wash- 
ington, Tr. cGiffert, J. 8&., New Britain, 
Conn.: McCartney, T. F., Norfolk, Va.; —— 
oe. ‘New Bedford, Massachusetts; Mock, H. A., 
Brooklyn, N, Y.; ; Murphy, Michael, Brooklyn, N. ¥: 
MacDonald, C. F, Ottawa, Canada; Martin, Edward, 
Hamilton, Ont.: Mason, W. L., Milwaukee, Wis.; 
Ostrum, J. P., Steelton, Pa.; Odell, Chas., New- 
buryport, Mass. ; Pierson, C. H., St. Louis, Mo.; 
Patterson, W. i, Bloomington. Ill.; Partridge, 
John N., Brooklyn, N. Y.; Phillips, * George Bice 
Milwaukee, Wis. ; Penington, T. C., Chicago, IIl.; 
Pidd, Thomas, Milwaukee, Wis.; Perrine, Jr., 
Lewis, Trenton, N. J.; Pratt, Mason D., Steelton, 
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ine using current, the ammeter goes abso- 

itely to zero, showing that there is no 
eakage of current whatever, and during 
these times I have put on voltmeter tests 
from wire to ground, and have only found 

ne-tenth of one per cent. of leakage. 

Mr. Baumhoff moved the following reso- 
lution: 

Resolved, That the Executive Committee 
be requested to draft a suitable memorial 
‘o the various State legislatures and munici- 
palities, asking them, on behalf of the 
\merican Street Railway Association, to 
enact Jaws to prohibit the common practice 
‘f children jumping on and off moving cars, 
and that copies of the same be furnished 
each member company of this association. 
Carried. 

Mr. Lang moved that the Convention 
return its thanks to. the Milwaukee Street 
Railway Company and the various enter- 
prising men in the city, and who have 
extended special invitations, for their kind 
and hospitable treatment while tbis Con- 
vention has been in session. Carried. The 
meeting then adjourned. 

THE BANQUET. 

The annual banquet was held in the 
——- hall of the Hotel Pfister on Thurs- 
day evening. There were 250 guests 
present. The hall was beautifully decorated, 
and there was an abundance of floral 
display and good music. 

An interesting feature was the presepta- 
tion by H. C. Payne, Esq., of the Milwaukee 
Street Railway, of a souvenir spoon to each 
one present, 








Tenn.; Carpenter, Reid, Mansfield, O.; Charlton, 
B. E.; ” Hamilton. Ont.; Candee, John C., Bangor, 
Me.: Crosby, oo, %. Wiimington, N. : Colliander, 
A.. Chicago, Ill.; Christopher, J. M., Itimore, 
Md.; Carr, W. F., Roanoke, Va.; Conovers, co. ©. 
Hot Springs, ‘Ark.; Cameron, Ww. S., Jamestown, 
N. Y.; Clegg, C. B., Dayton, Ohio; Corwin, D. 
B., Dayton, Ohio; Crawford, Chicago, 
Ill.; Candee, Leverett, New 
Crossman, T.’ E., Brooklyn, sy Y ; 
Los Angeles, Cal.: itord, Hi J., Atlanta, Ga.; 
Colby, F. L., Rockford Fy Dixon, H. A., Port 
Huron, Mich. ; gen, N , Manistee, Mich.; Dur- 
nin, T. J., Mi Iwaukee, wis “Doremus, H. M., Brid gZe- 
=. Conn.: Delaney, W. H., New York; Dunning, 
bert, Buffalo. N. Y. ; Durbin, C.K.. Denver. nas ‘ 
Dean, W. W., Hamilton, Canada; Dickson, » ie 
Great Falls, Mont.; Dixon, A., Port Huron, Mich.’ 
Derr, C. A.. Charlotte, SS &: Duncan, E., D 
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Pa.; Perrin, H. P., Trenton, N. J.: Potts, H. 
?.. ‘philadelphia. Pa.; ; Payne, H. C., Milwaukee, 
Wis. ; Peck, Frank C., Kansas City, Mo.; 
Richardson, William, Brooklyn, N. Y.; Rommell: 
W. B., Pittsburgh, Pa.; Rouizohn, M. H., Dayton, 
Os Rusling, > os Chicago, Ill. Richardson, 
Ww. J., Brooklyn, N. ¥i Rogers, H. B., Brock- 
ton, Salt — City, Utah ; 
Rigg, J. a, Reading, 4 Ru J. E., Pitts: 
burgh, Pa. Radel, Andrew, A, . J.3 
Rog Lewis H., Cleveland, 0.; Reed, _ 
Springfield, Mass. ; * Shepard son, A. C., Waterbury, 
Conn.; Smith, Walter C., Milwaukee, Wis.; Smit’ 

Clement C., La C Crosse, Wis.; Sullivan,D.W., Brook- 
lyn, N. Y.; *Seullin, Harry, St. Louis, Mo.: Schloss, 
S., ’ Detroit, Mich,; Smith, A. P., New Bedford, 
Mass. ; Sinclair, H. B.. Galveston, ‘Texas; Sullivan, 
P.T., ‘Lowry. Mass. ; Sterling, J. R., Detroit, Mich. ; 





Ia. ; Dean, J. Hamilton. Ont. ; Downs, E. .Kalamazoo. 
Micb.; Davis, N. i* Cincinnati, os Everett, H.A., 
Cleveland, 0.3 Edwards, Frank, Lincoln, Neb.; Ellis, 
C. E., Philadelphia. Pa.; Elliott, Miller, Pittsburgh, 
Pa,; Fenimore, Francis, Phoenixville. Pa.; Fren- 
ear, T. C. Gloversville, Te = Flynn, Cc. E., 
eoria, Ill. ; Foster. E. C., Boston, Mass. ; Ferguson, 
W.B., Haverhill, bass. . Flesh, L. M., Piqua, Ohio; 
Frederick, CG. B., Davenport, rt, Iowa; Fraser, J. 
Ottawa, Canada; Fritz hn, Bridgeport, Conn.; 
Fry, J. H., Detroit, Mich. ; Foster, W. H., Pittsburgh, 
Pa: Gottschall, Ww. G., Munei ie, Ind.; Glass, Andrew 
Washington, D: C.: Goodwin W. am Detroit, Mich. ; 
Goodrich E. §.., Hartford, Conn. ; ‘Greenwood, 
F., a Pa.: Grover, T. F., Milwaukee, Wis. ; 
Guyer, B . Moline, Ill.; Green, Alfred, Roches- 
ter, MN. ¥.3 by John B. Worcester, pa. 
Green, Frank B., Chicago, Ill.; Greer, J. W., 
Antonio, Texas ; Griffin, W. .. ’ Galveston, Tones; 
Goodrich, C. E., St. Paul, Minn. : Grant, John, 
Detroit, Mich.; Gunn, James. Toronto, Can. ; 
Haynes, George D., Newark, N. J.;3 Hurt, _ Joel, 
Atlanta, Ga.; Haynes, J. E., "Newark, N. Hel- 
rook, E. M., Cedar Rapids, “Iowa ; Hilgard, p. 7 
Milwaukee. Wiss: Halm, 
Hubbard, F. C., ‘Milwaukee, Wis.; Howell, T. E., 
arom 0; Hay ward. Pe * ‘Allentown, Pa. : 
Hatch, W 8. Detroit, Mich.; Hendrie, 8., Detroit, 
Mich. ; Hoffman, J. F.. Milwaukee, Wis.; Heft, N. 
H., Brid, yet Conn. ; H p-e , Pittsburgh, Pa. ; 
Hager, W. 8.; Wilmington, : Hay, A. E., 
bersburg, Pa.; Hulsizer, a “Joliet, Il; "Haven, 


CG W., Milwaukee, Wis.; | 


Pp W. J., Washin » D.C.; Stone, A’ 
L., Oakland, Cal.; Sperry, a? 0.; 
Scull, W. S., Camden, N. J.; Switt, C. Detroit, 


Mich. ; Shewmon Allen, Racine, Wis. om “Jr. we & 
Norwich. Conn.; Scheerer, W., Newark, N. 
Smith. W. z.. Omaha, Neb.: Suilivan, J. J., Phils’ 
delphia, Pa.. Shelmardine, W. H., Philadelphia, am ; 
Smith, W. C., Pittsburgh, Pa.; Stern, W. A., Phila 


delphia, Pa.; Shaffer, W., Asbury Park, 'N. 7, 
Shaw, E. P., ‘New Haven, ‘Conn.; rgent, W. w., 


Fitchbu Mass. ; Shaw, J.F., Newburyport, Mass. ; 
Traggard, J. G., ’ Pittsburgh. Pa.; Tindolph, E. F., 
Vincennes, Tn -;. Ticknor, F. x. Rock ‘ord, Il., 
Thompson, C., St. Louis, Mo.; Upham, 6. Cc. 
Linco! Neb: pualentine, John, Portland, Ore.; 
Winser, Paul, Boston, Mass.; Williams, Chas. H., 


Manchester, N. H.; Williams, Chas. A., Rochester, 
: . R., Denver, Colo.; Woodman, 
oy Wheeler, oe | 
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ha Whitney, i -. H., Milwaukee, Wis.; Yeales, 
| &. H., Chicago, Il.; Young, A. M. New Britain, 
In. addition to these delegates, the following 
representatives of supply and manufacturing 
companies were in attendance : 
Lemuel Bannister, E. A. Allen, T. W. Burrows, 
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C. A. Cregg, H. B. Douglas, W. C. Clark, Maurice 
Coster, E. C. Lesrown, Norman McCarty, E. H. 
Heinrichs, E. H. Sanderson, Albert Schmidt, West- 
inghouse Electric Westhuglx of Pittsburgh. 

G. ~~ Westinghouse Electric Company 
of St. Louis. 

Frank Stewart, C. R. Van Trump, Westinghouse 
ee Company of Chicago. 

WV. F. Zimmerman, Westinghouse Electric Com- 
oan yof New York. 

O. T. Crosby, F. A. Bayer, A. H. Beach, A. C. 
Bunts, A. 8S. Haywood, J. W. Reynolds, E. W. Rice, 
ae Stebbins, General Electric Company of New 

ork. 

W. H. Knight, W. B. Pattee, J. D. Blood, A. H. 
Baylor, General Electric Company, of Lynn, Mass. 

. Tandy, General Electric Company of Boston. 


Theo. P. Bailey, Geo. K. Wheeler, W. J. Ferris, 
Benj. Willard, C. E. Collins, General ‘Electric 
Company of Chicago. 

J. Clark, General Electric Company of 


Cincinnati, o 

W. A.Crowley, General Electric Company of Phil- 
adelphia, Pa. 

C. K. Stearns, General Electric Company of St. 
Paul, Minn. 

Thos. Addison, General Electric Company of San 
Francisco, Cal. 

Alexander Von Babo, H. M. Cebby, W. N. 
Stewart, Siemens & Halske of Chicago. 

C. D. Shain, Siemens & Halske of New York. 

Geo. Cutter, W. L. Adams, Chicago. 

J. M. Atkinson, F. A. Pullman, ~ Electric 
Co.. Chicago. 

Ww. R. ‘eee, Railway nen Co., Chicago. 

E. A. Turner, Link Belt Machinery Co., Chicago. 

J. F. Cummings, Detroit, Mich. 

J.8. Crider, Washington Carbon Co., Pittsburgh. 

A. L. Daniels, Miamisburg Electric Co., Miamis- 
burg, O. 

J.S. Douglas, Union Electric Works, New York. 

L. T. Gibbs, Gibbs Electric Co., Milwaukee. 

W. R. Garton, Keokuk, Ia. 


J. W. Gladstone, Edison Manufacturing Co., 
Orange, N. J. 

P. C. Ackerman, American Electrical Works, 
New York. 


Thos. Ahearn, Ottawa, Ont. 

Henry Alexander, Alexander-Chamberlin Elec- 
tric Company, New York. 

Julius Andrae, Herbert Andrae, 

E. E. Bartlett, of New York. 


of Milwaukee. 


A. 8. Hatch, International Electric Company, 
Detroit. 
J. F. McElroy, Consolidated Car Heating Com- 


pany, Albany, N. Y. 
Chas. E. Newton, Jewell Belting Company, Hart- 
ford, Conn. 


E. A. Sperry, Sperry Electric Railway Company, 
Cleveland. 
WwW 


. A. MeGuire, W. J. Cook, M. J. Hubbard, 
McGuire Manufacturing Company, Chicago. 
Danl. Coolidge, Johnson Company, Johnstown, 
>, 


aoe Evans, Johnson Company, New York. 

S. Littlefield, Johnson Company, Chicag: 
tonn A. Brill, Brill Car oueeny. Philadelphia. 
P. K. Andrews, Chicago, Bril —— 


: <- 
New Building for the Providence 
Telephone Company. 

The accompanying cut shows the new 
building in process of construction for the 
Providence Telephone Company, of Provi- 
dence, R. I. This building is located in the 
heart of the city, on Union street. Ground 
was broken in February of this year, and its 
completion is expected in the early part of 
1894. The executive offices will then be 
moved from the Butler Exchange, their 
present quarters, and later in the Spring the 
operating department will be changed. 

Upwards of six miles of trench has been 
opened during the past Summer for the 
Providence Telephone Company’s subways, 
and about 200,000 feet of ducts, furnished 
by the National Conduit Company, of New 
York, has been laid. It is expected that the 
entire overhead plant in the central portion 
of the city will be transferred to the under- 
ground plant when the building is occupied. 
A multiple switch board, furnished by the 
Western Electric Compuny, is in process of 
construction for this office, with a capacity 
for about 5,000 lines. 

The Providence Telephone Company has 
connected with its city office 3,000 subscrib- 
ers, and with its entire system throughout 
the State, over 5,000 subscribers. Its execu- 
tive officers are Henry C. Cranston, presi- 
dent; Charles T. Howard, treasurer; and 
Albert C. White, general manager. 

er lage 
Telephone Communication in Germany. 

The Chamber of Commerce of Coblenz, 
in conjunction with several other Chambers 
of Commerce in Germany, is taking action 
with the view of obtaining the establishment 
of telephonic communication the whole length 
of the Rhine. Such a system of communi- 
cation would be of immense importance to 
the shipping interests on that river. 

—_--2ao——_——_ 
Telephone Communication in Russia. 

It is stated that the Russian government 
has conceded a French company the right to 
establish telephonic communication between 
all the large Russian towns. 

—-_- 

It is reported that the New England Tele- 
phone and Telegraph Company will try to 
secure the system of pipes of the defunct 
Boston Heating Company for underground 
wiring. 
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We respectfully suggest to the Pittsburgh 
Dispatch that its articles on electrical topics 
‘‘written for the Dispatch” would be more 
authoritative and interesting if proper credit 
were given to the electrical journals from 
which they are—‘‘ written.” 





We note that our contemporary, LZlec- 
tricity, apparently agrees with the prophesy 
expressed in the ELECTRICAL REVIEW sev- 
era) weeks ago, to the effect that it is among 
the possibilities that Mr. C. A. Coffin may 
be president of the West End Street Rail- 
road Company, of Boston. 





The following paragraph from the New 
York Evening Sun of a recent date is an 
example of the extreme fin de siecle editorial 
item : 

Mr. Tom Platt, sometime of Tioga but 
now of New York, has mastered the whole 
science of the art of coming out on top. 
The bigger the kick, the more enthusiastic 
the opposition, the more serried the array 
against him, the surer he is to get there. 
For the sake of the democracy, may victory 
never desert his eagles before the fight. 
Then is that winged one sure to be perched 
upon ours after the polling is over and after 
the counting is done. 

Is there a possible parallel to Mr. Tom 


Platt in the electrical field ? 








A daily paper claims that the telephone has 
proved of great public benefit in alleviating 
cases of insanity among certain kinds of 
patients. Many so afflicted have an eternal 
desire to talk, and so long as they can get 
anybody to listen, it seems to act as a sort of 
safety valve for them and prevents them 
from going into violent contortions. The 
best friends and even relatives, however, get 
worn out with the everlasting chatter, and 
are driven in one way or another to escape 
the infliction. And here comes in the tele- 
phone to furnish the remedy. In cases 
where it has been supplied, the patient will 
be found sitting contentedly at the instru- 
ment for hours atatime listening to catch 
what others are saying, and at intervals will 
ring up acquaintances and fire a stream of 
gossip into them such as lunatics only can 
concoct. This, it is true, is hard on the 
acquaintances, but it distributes the burden 
of such unfortunates over the community 
and they can be shut off when one is tired. 


STREET RAILWAY CONVEN- 
TION. 

The twelfth annual meeting of the Ameri- 
can Street Railway Association, held at Mil- 
waukee last week, was a remarkable and 
eventul one in several respects. The attend- 
ance was large, the committee reports full, 
the discussion intelligent and instructive, 
the exhibit interesting and the social features 
pleasant. But the chief and distinctive 
feature of this convention was the fact that 
every bit of the proceedings related to 


THE 


electric railways, their maintenance and 
economical operation. For the first time in 
the history of the American Street Railway 
Association not a word was heard on the 
convention floor about horse railways, cable 
roads, steam dummy lines, compressed air or 
ammoniatramways. These things no longer 
interest the progressive members of this 
great and representative association. What 
they wanted to know was how best to run 
electric railways, overhead and 
ground, and how to get the most work 
for the least money out of their electric 
No better or more striking 


under- 


power houses. 
evidence of the phenomenal advance and 
permanent character of the electric railway 
could be adduced. 

In regard to power plants the reports and 
discussion seemed to be in favor of large 
direct-coupled units with vertical engines, 
although each plant must be installed with 
The 
comparatively small floor space occupied by 


respect to its individual conditions. 


the vertical type of engine and direct-coupled 
generator gives a decided advantage over the 
horizontal type where the real estate con- 
sideration is important, which is the case 
in large cities. 

The practice of driving a 500 horse-power 
generator with a 600 horse-power engine 
was shown to be uneconomical as, in such a 
case, the engine must be operated below its 
normal capacity. Engine and generator of 
the same capacity, when the standard of 


rating is mutual, would seem to be the 
most economical. 

The question of how to pave a street along 
a T rail track created considerable dis- 
cussion and brought to light quite a 
variance of practice. 

A very interesting report on the use of 
storage batteries in electric generating sta- 
tions for utilizing and regulating power was 
presented. Owing to its length, this report 
cannot be published in this issue of the 
ELECTRICAL REVIEW. The question of car 
lighting and beating came in for a share of 
attention. 

One type of underground electric railway 
was explained to the convention, and interest 
was taken as to its operation under condi- 
tions of Winter weather. 

An important proceeding was the adoption 
of a resolution looking to the passage of 
laws designed to prevent young children 
from jumping on and off street cars. If 
this practice could be regulated and if it 
could be made a misdemeanor for parents to 
allow young children to play in the streets 
outside the curb line, the fatalities due to 
rapid transit would be very materially 
lessened. The attitude of the ELectricaL 
REVIEW on this question is well-known and 
we are glad to see that our editorial of last 
week has borne fruit so promptly. 

The next convention will be held at 
Atlanta, Ga., where business will be 
combined with ‘‘ Southern hospitality.” 





For interesting information as to the 
habits of the Senatorial Club of these United 
States we refer our readers to the issue of 
the New York Sun for October 21, 1893. 
We respectfully recommend to the represent- 
atives of the electrical and allied industries 
that they carefully read this article and 
preserve intact their first impressions for 
future reference. 
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LETTERS FROM A LABORATORY,— 
LX VII. 


BY JULIAN A. MOSES. 

The confusion arising from calling all of 
those machines which are moved or actuated 
by electrical agency electrical machines is, 
to say the least, very annoying to those who 
have had occasion to search for matters 
electrical, when to their discomfiture the 
sole reason the machine or apparatus had, 
for being called electrical, was that the 
motive power was obtained by means of an 
electric motor. 

To take a specific instance. The public 
has heard recently of the machine which 
will blacken boots by electricity. A little 
investigation showed that this machine, 
consisting of belted brushes moving over 
pulleys, was connected in the uot unusual 
way of machinery by belts, to a large pulley, 
which was in turn made to revolve bya 
small motor. Therefore the only thing that 
entitled it to be called an electric boot-black- 
ing machine was that current was used to 
operate the motor. 

The lathes and other tools which are now 
being built to run directly connected with 
electric motors do not deserve the name of 
electrical apparatus any more than does the 
above-mentioned boot-blacking machine. 

It might be advisable to make a decided 
and permanent difference between electrical 
machines and the others which, strictly 
speaking, are not electrical. But this dif- 
ference is easier spoken of than made. 

The classification is very similar to that in 
the divisions of the elements. The differ- 
ence is, as it were, shaded. The distinction 
between the metals and the non-metals being 
not at all definite, for iodine and some other 
similar elements occupy an intermediate 
place; while in the case of so-called electrical 
instruments, if the actuating power is elec- 
tricity and be not too remote, the device is 
popularly called electrical. If the matter may 
be considered as one of importance, solely for 
the sake of accuracy, tke following sugges- 
tion may not be out of place: 

Let the term electrical, as applied to tangi- 
ble things, be used only when the machine, 
apparatus or device is entirely dependent for 
its complete maintenance or operation on 
some one or more of the electrical phe- 
nomena. 

To apply the definition would not be a 
difficult matter, but while it is possible that 
there might be some little deviation from the 
strict interpretation, the general trend and 
intention would remain, and thus prevent a 
certain vagueness in the popular terms. 

It would seem almost, from daily reports 
in the newspapers, that whenever electricity 
is used in any way in conjunction with any 
device, an air of mystery, novelty or secrecy 
should surround it. This is necessarily not 
altogether so, for undoubtedly the employ- 
ment of current where it has not been used 
heretofore, constitutes a novelty. 

If we wish to adhere to our rule, it is evi- 
dent that any machine which can be inde- 
pendently operated by the aid of motive 
powers other than electricity, such as water- 
power, steam, compressed air, etc., would, 
if such were the case, be classed as ordinary 
machines without the limiting adjective, 
electrical. But if electricity is absolutely 
essential to its operation, and if any other 
motive power cannot be used to operate it, 
then and only then should the term electri- 
cal be applied to it. 

Machines such as galvanometers, voll- 
meters and other current measuring devices, 
must of necessity be termed electrical, for 
their operation would not be possible without 
the existence of some electrical phenomenon. 
Current generating devices are also entirely 
dependent for their complete operation on 
electricity. Take, however, the case of a dental 
mallet, where the revolution of the armature 
of a motor actuates gear wheels, which, in 
turn, produce the necessary concussions. If 
the motor were placed so that, by —, 
the motion could be communicated, and, 
it were possible to operate the mallet by 
moving the belt through the agency of some 
other motive power, then the machine would 
not deserve the qualifying adjective, electric 
or electrical. 

While the above distinction should be made 
solely from a scientific standpoint, it might 
be well to so ingraft upon the popular mind 
the correct manipulation of the term elec- 
trical, by invariable use, in the proper way, 
by those i in authority, that it will be recog- 
nized and used by all as an adjective, in 

conformation with an accepted definition, 
and not so vaguely that, by continued abuse, 
it will eventually come to mean, in the hands 
of sensation mongers and novelists who do 
not know what they so vividly write about, 
something mysterious, hazy or incompre- 
hensible. 
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CORRESPONDENCE. 


OUR CHICAGO LETTER. 


The Central Electric Company, Chicago, 
announces that it has made arrangements 
to carry in stock a full line of the Standard 
Paint Company’s products. These goods 
have met with great favor in the Western 
and Middle States, and the Central Electric 
Company’s facilities for prompt shipments 
will without doubt prove most satisfactory 
to its trade 

W. H. McKinlock, President of the Metro- 
politan Electric Company, recently organ- 
ized in this city, reports having received 
several large orders for supplies recently, 
and that prospects for a good Fall trade are 
very bright. This company will soon equip 
a factory to engage in the manufacture of 
electrical specialties. Through Mr. McKin- 
lock’s wide acquaintance and business ability 
we look to see the Metropolitan Electric 
Company develop into a very large and 
profitable enterprise. 

Mr. C. R. Huntley, of Buffalo, has pur- 
chased for the New Lighting Company, at 
Niagara, N. Y., one of the No. 865 light, 
2,000 candle-power arc dynamos, comprising 
the service plant of the Brush Company in 
Machinery Hall, to be delivered at the close 
of the Exposition. This leaves but one of 
the 16 dynamos unsold. There will also 
accompany the dynamos 60 of the double 
carbon Brush-Adams lamps, which are now 
doing duty on the ‘‘all night” circuit at the 
Fair. The Indianapolis Light and Power 
Company have placed: an additional order 
for 100 double carbon lamps, which makes 
856 which they have bought within eight 
months. These, taken in conjunction with 
the fifteen 65 light dynamos which they have 
purchased during the same period, shows 
their appreciation of the Brush system. 

J. Holt Gates, western manager of the 
Waddell-Entz Company, reports the sale of 
three large direct-connected machines to the 
West Chicago Street Railway Tunnel Com- 
pany. These dynamos will be direct-con- 
nected, at a speed of 275 revolutions, to 
J. H. McEwen engines. The Waddell Entz 
Company is also installing two large motors, 
with 200 Waddell Entz copper and _ steel 
storage batteries, at the Sioux City swing 
bridge, Sioux City, Ia. Virgil H. Hewes, 
engineer of the Waddell-Entz Company, has 
gone to Omaha to install two 40 K. W. 
motors, with 400 Waddell-Entz copper and 
steel] storage batteries, for operating the 
Inter-State swing bridge at East Omaha, 
Neb. This plant will be quite novel, from 
the fact that current will be taken from the 
street car lines to charge the storage bat- 
teries, the batteries, of course, being in use 
when the street car service is broken. 

‘* Chicago Day’’ Here and Gone.—Three- 
quarters ef a million people within Jackson 
Park. <A record without a parallel,and justly 
proud should her citizens be over the manner 
in which the masses were handled. From 
early dawn until long after midnight the 
thousands of people out for a gala day loaded 
the electric, cable, elevated and suburban 
trains, taxing the facilities of all to their 
utmost. The electric cars running to the 
grounds carried passengers on the roofs, in 
the windows, and every place where it was 
possible to hang on the cars, and yet the 
streets leading to the Fair were crowded with 
people who were obliged to walk the entire 
distance. While there were some accidents, 
they were comparatively few, considering 
the recklessness of the crowd endeavoring to 
get to and from the grounds. Night was 
made beautiful by the grand display of elec- 
trical illumination, and among the parade of 
floats in the evening one of the most con- 
spicuous was that prepared by the General 
Electric Company and Chicago Edison Com- 
pany, representing a Greek dragon drawn by 
eight horses. The dragon was 20 feet high, 
24 feet long and 9 feet wide. It wasarranged 
to cover a complete steam and electric plant 
of 50 horse-power capacity. The eyes of the 
dragon were represented by two large lenses, 
behind which were arranged powerful colored 
lights. On the wings of the dragon on each 
side was inscribed in miniature lamps the 
name ‘‘ Edison.” Although separated from 
the line by the crowd, this float finally com- 
pleted the journey, and was much admired 
en route, 


Electric Launches are to supplant the 
historic gondolas of Venice. No longer, if 
the plans of the Italian syndicate are carried 
out, will the gondolier, in his gay costume, 
send his long black boat sweeping along the 
Grand canal and under the Bridge of Sighs. 
In his place an American engineer, in a 
natty suit of blue with brass buttons, will 
simply press the button and electricity will 
do the rest. This translation of the poetry 
of Venice into modern prose is one result of 
the Columbian Exposition. Recently electric 
launch No. 36, which has been plying on the 
lagoons and grand basins since the Fair 
opened, was taken down to the South Pond 
and hauled up out of the water. There it 
was turned over to an express company, 
which had contracted to deliver the boat, 
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safe and sound, on the Grand canal in 
Venice within the next month. It has been 
purchased by acompany in which several 
members of the Royal Italian Commission 
are interested and will be sent ahead to 
prepare the way fora big fleet of electric 
boats which are to follow when the Fair is 
over. There are now in the service of the 
Electric Launch and Navigation Company 
at the Fair some 50 electric boats. On 30 of 
this number the Italian syndicate above 
referred to has an option which expires this 
month. The boat shipped, it is expected, 
will have won its way into the good graces 
of the Venetians long before that time, and 
the Italian promoters expect that they will 
be able to close their option and immediately 
after the close of the Fair ship the remainder 
of their squadron. M. J. B. 
Chicago, October 21. 





World’s Fair Visitors. 


The following visitors registered at the 
ELEcTRICAL ReEvIEW office, Electricity 
Building, during the period ending Octo- 
ber 12: 

A. R. Markle, Terre Haute, Ind. 

Fielding J. Stilson, Los Angeles, Cal. 

J. G. Slonecker, Topeka, Kas. 

F. D. Maloney, Boston, Mass. 

W. P. Welkee, Leetonia. 

T. W. Gleeson, Boston, Mass. 

J. D. George, Detroit, Mich. 

Wilson Jackson, 4 

R. R. Bowman, Oil City, Pa. 

C. Lee Abell, Buffalo, N. Y. 

Wm. J. Hammer, New York. 

J. R. Brittans, M. E., So. Charleston, O. 

John Gledhill, Boston, Mass. 

Jas. E. Eastman, Scranton, Ia. 

H. G. Newell, Orwell, Pa. 

8. L. Coburn, - 

G. G. Dennison, Washington, D. C. 

A. H. Paulsen, New York. 

Jas. Jerrett, Alliston, Ont. 

Geo. C. Tackham, ‘‘ 

W. E. Evans, Covington, Ga. 

W. J. Gilmour, Brookville, Ont. 

H. W. Brooks, Cincinnati, O. 

J. W. McCrasky, Baltimore, Md. 

W. E. McCoy, Pittsburgh, Pa. 

N. E. Shepard, Lincoln, Neb. 

H. T. Richards, New York. 

C. P. Olstad, Sentinel, Butte, N. D. 

Robt. Anderson, Shelburn, Ind. 

Max Rich, Saginaw, Mich. 

C. M. Wilkins, Philadelphia, Pa. 

Jas. H. Corey, Boston, Mass. 

Thos. P. Jones, 6 

C. G. Brown, 6 

Goshaw & Kaercher, Utica, N. Y. 

D. W. Gammell, Akron, O. 

C. F. Cook, Lincoln, Neb. 

Hassel Myers, Redfield, S. D. 

G. 8. Thompson, Epping, N. H. 

E. J. Weeks, Jackson, Mich. 

A. 8. Loving, Sutton, Neb. 

W. G. Walter, Pittsburgh, Pa. 

Harrison Stewart, Greenville, N. J. 

S. C. Hill, Elizabeth, N. J. 

R. B. Dewey, Milwaukee, Wis. 

W. H. Josslyn, Evanston, Ill. 

K. J. Murdock, Warren, O. 

Jas. T. Pasco, Humboldt, Mich. 

J. H. Webster, Petroha, Ont. 

Gilbert M. Smith, Chicago. 

J. O’Hearn, Middletown, Conn. 

C. O. Straub, Milwaukee, Wis. 

F. M. Foye, Marion, O. 

E. E. Lawrence, Token Creek, Wis. 

Saml. Price, Wellingtor, Kas. 

Fletcher Price, sis 

Thos. H. Ronce, os 

Clara D. Benton, ” 

Edwin H. Oswald, New York. 

Isaac Pinner, id 

H. S, Thornberry, Toronto, Can. 

Chas. B. Burleigh, Boston, Mass. 

H. R. Fish, Jr., Chicago. 

M. J. Starkey, Ashtabula, O. 

S. F. Huebner, Burlington, Ia. 

S. M. Coe, Cold Water, Mich. 








PERSONAL. 

Mr. A. J. De Camp, of Philadelphia, was 
in New York last week. 

Mr. P. B. Delany, the well-known inventor, 
has gone to Europe for a year. 

Mr. Geo. H. Roe, the well-known electric 
light man of San Francisco, isin New York. 

Ex-Governor Cornell has been a member 
of the board of the Western Union Tele- 
graph Company for 26 years. 

Mr. H. L. Storke, of telephone renown, 
returned to New York last week after a visit 
to Chicago and the World’s Fair. 

Mr. Geo. T. Manson, general superintend- 
ent of the International Okonite Company, 
Limited, of New York, has returned after a 
trip to Chicago. 

When Prof. Hermann Von Helmholtz 
arrived at Bremen on the ‘‘ Saale,” on Octo- 
ber 17, he injured himself by falling down 
the companionway of the ship, but was able, 
however, to go at once to his home in Berlin. 


An Improved Commutator Brush. 

In the brush for dynamos and motors 
shown in section in the accompanying illus- 
tration, the contact of the brush with the 
commutator cylinder is a rolling instead of a 
sliding one. The improvement has been 
patented by Mr. Frederick H. Sandherr, of 
No. 2618 St. Louis avenue, St. Louis, Mo. 
The commutator cylinder carried by the 
armature shaft is of ordinary construction, 
and the brush arm is pivoted on the journal 
box of the armature shaft as usual. A 
longitudinal stud inserted in the brush arm 
and insulated therefrom, has a longitudinal 
groove, and the other end of the stud is 
supported in a split insulating thimble by an 
arm projecting from the brush arm. Upon 
the stud are shown three collecting wheels, 
though a greater or less number may be 
used. The wheels are bored out of center 
so as to stagger them, thereby covering the 
required commutator surface. The boss of 
each wheel has a feather which fits in the 
groove of the stud, the boss also having an 
integral collar and a shoulder supporting a 
loose collar, while a ring between the collars 
has an attached spring, the arrangement 
being such that a collecting wheel running 
on the ring will accommodate itself to the 
inequalities of the commutator cylinder. 
The outer portion of the wheel consists of a 
tread and web, the latter bored out and pro- 
vided with a steel lining, between which and 
the ring are placed hardened steel rollers. 
In the collars are capsules, each containing 
a contact piece pressed forward by a spiral 
spring. The boss and attached collars being 
stationary, and the movable portions of the 
collector being in good electrical contact 


115 


construction. It raises the heavy cars quickly 
and easily and is under the perfect control of 
the operator. It was built by Geo. T. 
McLauthlin & Company, 120 Fulton street, 
Boston, who are constructing a similar ele- 
vator for the Union Railroad Company, at 
Providence, R. I. 





The Distribution of Magnetism in a 

Diamagnetic Medium Exterior to 

a Straight Round Wire. 
To THe Epiror oF ELEcTRIcAL REvIEW: 

I herewith submit an observation concern- 
ing the magnetic field developed around a 
conductor conveying an electric current, 
hoping to provoke some remarks relative 
thereto, 

What I here briefly state is not new; it is 
but an elaboration on a law already estab- 
lished. 

In order to make the following plain, the 
reader should consider the magnetic intensity 
to be represented by the thickness or strength 
of each line of force, instead of the number 
of lines. The number being then fixed, of 
course it is immaterial which theory is 
adopted in this case, except perhaps for 
clearness. 

The intensity of the lines of magnetic force 
that surround a conductor, due to an elec- 
tric current therein, is at any point inversely 
proportional to the area of a circle, or line of 
force, that cuts this point, having its plane 
at right angles to the conductor, and its 
center coincident with the center of the wire. 
This is generally stated by saying that the 
intensity of the lines vary inversely as the 
square of the distance from the wire in a 
straight line along a plane at right angles to 
it. The area which a line of 
force encloses and the strength 
of the line determine the 
amount of work possible for 
the line to perform when ina 
stgte of unrest ina diamag- 
netic medium. 

From the laws of forces, 
is it not reasonable to con- 
clude that the energy repre- 
sented by each line, that helps 
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with the contact pieces, the current collected 
by the movable part of the brush is con- 
veyed to the stud, to be taken therefrom in 
the same manner as from the brush-holding 
studs of sliding brushes, 





A Large Electric Car Elevator. 

An electric car elevator has recently been 
placed in the Bartlett street car house of the 
West End Street Railway Company, Boston, 
which is probably the largest electric elevator 
in the United States. It exceeds in size and 
capacity the one installed at Worcester, 
Mass., by the Frisbie Elevator and Manufact- 
uring Company, of New Haven, Conn., 
recently noted in these columns. 

The platform of this elevator is 40 feet 
long, 12 feet wide, weighs some five tons, 
and carries a system of locks, which support 
the platform at the floors, rendering it rigid 
while running on and off the heavy cars. 
The machine is supported on I beams 
directly over the wellway. It comprises a 
system of gearing so constructed that friction 
is reduced to a minimum, and the power 
applied to move the load is distributed over 
the whole area of the platform. The motor 
used is a 25 horse-power Thomson-Houston 
motor, but the construction and arrangement 
provides that by the actual application of a 
given amount of power it will accomplish a 
result practically greater than the power 
applied, or in other words, 10 horse power 
can be made to lift a load which would 
seem to require 12 horse-power. Applica- 
tion for a patent on this principle has been 
made. 

The elevator is of very simple and efficient 


to compose a magnetic field 
around a current, is the same 
whether it is one that encloses 
a square inch of area, or one 
that encloses 10 times that 
area? This appears to be 
true, wuen bearing in mind 
the preceding paragraph; for 
the weaker lines embrace a 
greater space; and the area defined by a 
line of force varies inversely as its strength. 
F, H. L. 





A Signal System for the Broadway 
Cable Road. 
To THE EpiTor oF ELEcTRICAL REVIEW : 

In your current number (October 14), on 
page 91, you have ‘‘An Incident,” in which 
you speak of the absence of any means of 
communication along the cable route, and 
suggest that the cable conduit would serve 
well for any wires that might be required. 
I have been told that the Subway Company 
has an exclusive right to lay all underground 
electric wires in this city. Do you know to 
what extent thatistrue? If that is so any 
underground trolleys as wires for commu- 
nication by the Cable Company’s are out of 
the question until new legislation has been 
secured. Yours, Cuas. J. BATEs. 

New York, October 11, 1893. 











New York Electrical Society. 

The 153d meeting of the New York Elec- 
trical Society will be held at Columbia Col- 
lege on Tuesday, October 31, at 8 P. M. 
Mr. D. MeFarlan Moore will lecture on 
“Electricity in Advertising,” and will de- 
scribe the latest developments in this branch 
of electrical application. 





The trustees of Thomson-Houston securi- 
ties, series D, have declared a semi-annual 
dividend of 25 cents per share, payable 
November 1, 1893. Transfer books will be 
closed from close of business October 24 
until close of business November 1. 
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Report of Committee on “ Direct- 
Driven Generators.” 
To the American Street Railway Association, 

GENTLEMEN:—I have been requested by 
the president to act as a committee on the 
preparation of a paper on the subject of 
‘* Direct-Driven Generators.” I will try to 
present to you briefly a short sketch of the 
development of this type of apparatus. In 
taking up the subject I have taken a some- 
what liberal interpretation of the title of my 
paper, feeling that in order to present the 
matter intelligently before you requires the 
consideration of the generator in connection 
with the power station. 

I have tried, in taking up this subject, to 
obtain from manufacturers of apparatus, 
both generators and engines, also from the 
managers of power stations, all possible 
information relative to the subject, and sent 
out a list of questions covering the following 
points : 

Relative economy of direct-driven and 
belted apparatus ; type of machine best 
adapted for direct-driven; method of con- 
necting generator and engine; types of 
evgine best adapted to the work; overhung 
armatures or outward bearings; compara- 
tive cost of the generators and engines; com- 
parative cost of the generating station com- 
plete; general relative economy in operation, 
and many other general minor details. 

I will try, in presenting this, to give a 
general summary of the subject as it presents 
itself to me, for your consideration and care- 
ful thought. 

HISTORY OF THEIR INTRODUCTION, 

1 will not take up according to dates or 

chronological order the introduction of this 





Fic. 1.—Drrect-CourpLED WESTINGHOUSE GENERATOR AND WESTINGHOUSE ENGINE. 


type of generator, but will merely sketch in 
a general way their introduction. 

Back in the early eighties the different 
manufacturers in Europe, including Brush, 
Siemens & Halske and others, commenced 
the building of direct-driven generators of 
small capactties connected to different types 
of engines, operating at a high rotative speed. 
Among these were a Jarge number of Brush 
machines connected to Westinghouse engines. 
About the first apparatus for use in central 
power stations were those designed and built 
by Mr. Edison for the old Pear! street station 
in New York city. These machines were 
about 300 horse-power capacity, directly 
connected to an Armington Sims automatic, 
single cylinder engine, operating at about 
250 revolutions. This apparatus is still in 
use at the present day, except a few of them 
which were destroyed in a fire in the station 
several years ago. One of these units is 
shown in the exhibit of the General Electric 
Company, at the World’s Fair. There is 
also a large power station operating in Milan, 
Italy, with the same type of apparatus. 
Although it is now nearly 10 years since 
these particular units were built, it is only 
within the last two years that we have com- 
menced their introduction to any general 
extent on large power station work. Although 
these units operated in general in a satis- 
factory manner, the type of generator and 
engine were not perfected generally to give 
the best of service, and. therefore, electric 
manufacturers abandoned their development 
after these first ones and returned to belt- 
driven generators, and they continued to be 
the standard type of power station generators 
until two years ago. 

In Europe, though, we have a different 
history of the matter. The development of 
their electric apparatus has been slower, and 
they have, therefore, had more time to work 
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up special designs and perfect different types 
of generators. The general commercial 
requirements were not so rushing, and when 
American manufacturers commenced to 
develop to a large extent direct-driven gen- 
erators, they found their co-workers in this 
line in Europe far ahead of them, in that 
they bad several years ago a number of 
large stations in Berlin, Paris, London and 
other parts of Europe, operating with units 
up to a thousand horse-power, directly con- 
nected to different types of engines, princi- 
pally vertical ones. The writer remembers 
in 1887 and 1888, when he was connected 
with one of the electric manufacturing com- 
panies, the difficulty he had to get the shops 
to build the first small direct-connected gen- 
erator for naval service. This really com- 
menced the development of this type of 
apparatus with American manufacturers, 
and the old Edison, Thomson-Houston and 
Westinghouse companies commenced build- 
ing them in small units. All of the forego- 
ing generators, although for different types 
of central station and power work, were not 
any of them used on electric railroad work. 
Commencing in 1890, the Thomson-Hous- 
ton, Edison, Westinghouse and, later, the 
Siemens-Halske Company, of America, com- 
menced designing and building railway gen- 
erators for direct-connected work, and dur- 
ing the past year there have been quite a 
number of new stations operated and build- 
ing, which are equipped entirely with direct- 
connected generators, running in size all the 
way from 100 K. W. to 1,500 K. W. 


DIFFERENT TYPES OF DIRECT-CONNECTED 
GENERATORS, 


The type of generator being built and fur- 





nished to-day for direct-connected work is 
far superior in every respect—almost beyond 
the question of comparison—to the early and 
antiquated small generators which many of 
our friends are using and struggling along 
with to the tune of the popping of the safety 
fuses and circuit breakers; the whirl of the 
revolving grease besmeared belts, and the 
squeak of the friction clutch pulley. The 
direct-driven generators built by the different 
manufacturers, in a large measure are of the 
same general construction so far as general 
details go, differing in minor points only. I 
have taken as illustration the more perma- 
nent to give a fair and intelligent representa- 
tion of this type of apparatus. I feel it is 
uot necessary to do more than this on account 
of the fact that it would only be repeating 
the illustrations which many of you have 
seen from time to time in the technical press, 
and the practical illustration which most of 
us have seen of this type of apparatus at the 
Fair in Chicago. 

In Fig. 1 we illustrate the Westinghouse 
generator coupled direct to the Westinghouse 
engine by their well-known method of flexi- 
ble clutch coupling. This generator was 
one of the first of direct connected machines 
to be introduced on railroad work, and is 
now built and operating in units up to 375 
kilowatts on railway work, and up to 1,000 
kilowatts for power, in a large number of 
stations throughout thecountry. The gener- 
ator, as is shown in the illustration, is a 
multipole machine with iron-clad slotted 
armature, and is built entirely separate from 
the engine in all respects. The principal 
point of difference in this unit between that 
of other manufacturers is in the method of 
the connection to the engine, which is by 
flexible coupling, the engine and generator 
having separate shafts. The generator in 
general appearance resembles the belted 


machine built by that company in its con- 
struction. The rotative speed of this direct- 
connected machine is somewhat higher than 
those of the other manufacturers of the same 
capacity, but uperated, as it has been gener- 
ally, with the Westinghouse engine, it has 
proved itself so far a well constructed and 
good operating machine. 

In Fig. 2 we illustrate the type ot machine 
built for railroad or power work by the 
Siemens-Halske Company. This company 
has the advantage of the development of 
this machine by their company in Europe, 
which development commenced, as previ- 
ously stated in these large units, considerably 
before that of the American manufacturers. 
This machine. as is shown in the illustration, 
is mounted directly on the shaft of the 
engine, from which it operates, which shaft 
is supported at the outer end by an outboard 
bearing. In this type of machine the electro- 
magnets are placed inside of the Gramme 
ring. By this arrangement the diameter of 
the armature is largely increased, and the 
peripheral velocity is great even with a slow 
rate of speed, making the macbine specially 
adapted for direct connection. The field 
magnets are bolted to the pillow block of the 
main shaft, and the ring shaped armature 
keyed on outside the magnets to the main 
shaft like a fly-wheel, and the outer end of 
this shaft is supported as stated by an out- 
ward bearing. This machine is not provided 
with any especial commutator; armature 
winding is on solid copper bars, on which 
the brushes rest. Owing to this company 
only having within the past year completed 
their works in this country, their machines 
are not introduced here yet very extensively, 
but the record they have made in Europe 
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directly on the engine shaft, it seems to 
possess in many respects desirable points as 
regards engine and generator connections for 
railroad power based on practical experience 
and its operation on this severe work, and 
has already resulted in its adoption for 
several large plants. 

In Fig. 5 we illustrate what may be 
termed the Jumbo generator for railroad 
work. This machine is double the capacity 
of thatin Fig. 4 ; is built by the General 
Electric Company, and is the same general 
type of machine as that shown in Fig. 4. 
This generator was designed and built for 
operating in several large power plants 
which are now being built, among them 
being that of the Brooklyn City Railroad, 
where six of these units are being put in 
operation. The particular one, herein illus- 
trated, is at present operating in the power 
house of the Intramural road at the World’s 
Fair. This generator is operating in con- 
nection with across-compound Reynold’s- 
Corliss type of engine. On account of the 
general construction arrangement of the 
engine the generator is shown mounted 
directly on the engine and alongside of the 
fly-wheel. The ficld magnets on both this 
generator and the 800 K. W. machine, 
shown in Fig. 4, are so arranged that, by 
turning acrank, the magnet frame can be 
moved to one side, leaving the armature 
entirely accessible for removal or repair. 
This generator has not, as yet, been exten- 
sively operated in regular service, but has 
been used sufficiently to demonstrate that 
it is a well-designed machine and has 
shown its ability to carry the same pro 
portion of overload as the 800 K. W. 
machine. 


cde sis 
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Fie. 2.—Stemens & Hatske’s Direct-CONNECTED ENGINE AND GENERATOR FOR 
ELECTRIC RAILWAY WORK. 


proves them to be weli-designed and good 
operating apparatus. 

In Fig. 3 we illustrate two 200 K. W. 
generators directly connected to a 750 horse- 
power marine type of automatic cut-off 
engine, operating at a speed of 120 revolu- 
tions. This generator is of the type devel- 
oped by the old Edison Company for central 
power station work, and is what is termed 
the smooth body type of armature. The 
armature bars consist of solid copper bars U- 
shaped and slipped over the core or body of 
the armature, the brushes bearing on the 
head or end of the same. These machines 
have proven good operating machines, and 
there are a number operating on railway 
work in Milwaukee. 

In Fig. 4 we illustrate one of the large 
units in operation in the Intramural power 
station at the World’s Fair. This generator 
is an 800 K. W. machine, manufactured by 
the General Electric Company, and is what 
they term their iron-clad body type of 
armature, which is the type they are 
specially developing for railway power work. 
This machine is self-supporting, in that the 
armature is not mounted on the engine shaft, 
but has its own separate shaft, and is coupled 
to a vertical type of compound marine type 
of automatic engine, manufactured by the 
Lake Erie Engineering Works. This unit is 
next to the largest which has been built for rail- 
road work, and has been in continual service 
in this power house since the day it started, 
the 4th of July, and has operated almost 
wholly the entire service of the electric 
elevated railroad at the Fair. The engine 
and generator have stood an overload as high 
as 80 per cent. above their rated capacity, 
and seem to be specially adapted to stand 
severe strains of railway power work. 
While the generator is not quite so compact 
in floor space as those which are mounted 


The foregoing different illustrated types 
of generators, from which the railway owner 
may select for operating his station, show 
the remarkable development which the man- 
ufacturers have made in such a short time 
in the practical development of these gener- 
ators. There have been no failures. Itis 
shown that designing of this apparatus has 
now reached a practical, commercial develop- 
ment. The machines require very little 
attention and are easy of repair. 


TYPE OF ENGINE TO USE. 


The type of engine to use in connection 
with the operation of direct-driven generators 
is one of the serious factors to consider in 
this connection. 

There are many points to be considered of 
economy, reliability, continuous service, 
good regulation, ability to stand the direct 
and severe shocks due to over-loading gener- 
ators, short circuits, economy in floor space, 
etc. 

On the question of whether vertical or 
horizontal is better adapted, common sense 
seems to indicate that as we are laying out a 
compact plant in every respect, a vertical 
engine is best adapted for this work. The 
question of regulation is a very serious one. 
The engine is undoubtedly called upon to 
stand a test which no belted machine has 
had to do on account of being directly con- 
nected to the generator, and some one of the 
different types of shaft governors in use on 
some of the standard machines seem to be 
best adapted thereto, and will govern within 
a range for this work of, say, two to three 
per cent. 

On the question of economy, so-called high- 
speed engines are in a measure out of date 
on this kind of work, as generators are 
reaching a size beyond the capacity of our 


lar 
ma 
ent 
cla 
do 
anc 








mS Wenaecer tt i ue ene 


October 28, 1893 


old friend, the single valve automatic engine. 
This engine seems to have reached its limit 
in economy at about 200 to 300 horse-power, 
tbat is, where controlled by a single valve. 
We are confined, then, to one or two types 
of engine. The old standard of general 


commercial practice, the Corliss engine, 
which, on account of our large experience 
with it, has been called upon more largely 
for service on this kind of work than any 
other, in general, is meeting these require- 


ments in most respects. There seems, 
though, to be some question of reasonable 
doubt as to whether it will regulate suf- 
ficiently close to meet the more exacting 
uirements of this class of work, where 
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4, and are being built by such manu- 
facturers as the Lake Erie Engineering 
Works, Dickson Manufacturing Company, 
McIntosh & Seymour, Porter Allen and 
others. 


RELATIVE ADVANTAGES, COST AND ECONOMY. 


The electric railroad manager says this 
matter is very interesting, but where do I 
come out on the cost and as toeconomy? I will 
try to give him a few practical points in this 
regard. In general, the generators are being 
sold to-day for about 20 per cent. above the 
cost of belt-driven machines of the same 
capacity. As we reach the larger units which 














Fic. 3.—Eprson Drirect-CONNECTED 200 KtLowatT GENERATORS, 


called upon to control very wide and sudden 
changes of load. On the question of econ- 
omy they have shown in the past the highest 
economy obtainable, but that has been more 
especially on steady loads near their rated 
capacity. With loads which fluctuate as 
railroad work does, they cannot reach nearly 
their guaranteed economy. We also have 
the disadvantage of the controlling valve 
when cutting off over half stroke. In 
Europe, where their practice on direct con- 
nected work has extended over a much 
longer period than ours, they are using 





Fic. 4.—LarGe Drrect-CoNNECTED GENERATOR IN INTRAMURAL POWER STATION 
AT THE Wor.p’s Farr. 


largely various modifications of the vertical 
Marine type of engine, controlled by differ- 
ent types of governors. An engine of this 
Class, well and substantially built with 
double valves on the steam ‘and exhaust, 
and controlled by shaft governor, controlling 
the valve up to three-quarters cut off, would 
Seem to combine many points of superiority 
of an engine on this class of work, and give 
service in reliability, economy and dura- 
bility, superior to any other type obtainable. 
Manufacturers and designers in this country 
are now rapidly developing this type of 
engine, which is shown in Figs. 2, 8 and 


are now being built, this difference will be 
considerably reduced. Allowing, though, 
for this difference in cost of the generator, 
we find, after carefully reviewing several 
cases in the writer’s experience and that of 
others, that the cost of the power station 
complete, exclusive of real estate, but includ- 
ing the same electric plant and building, is 
not more ona direct-driven plant than the 
older type of belted apparatus. This 
should settle the question beyond doubt, 
especially where new stations are being 
built. I feel that I cannot impress you too 
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strongly with the fact that many of the rail- 
roads are going to find it to their advantage 
to scrap and sell at the best advantage they 
can, their present apparatus, and build a new 
and modern station. The economy gain 
will be a large one in every respect; more 
reliable service, satisfaction to the public, 
reliance in the operation of their car service. 
which they have never been able to realize 
with their old type of small belted generators, 
and a reduction in station force, which will 
be appreciated by every dividend-loving 
stockholder. I have tried to obtain the best 
and most reliable data in this question of 


relative economy. Most of the railroad sta- 
tions of the direct-connected class have only 
been in operation a short time. We have a 
number of central power stations though, 
where questions of relative economy show 
up on a similar basis, where we have been 
able to obtain more reliable data. When we 
look around and see the present stations 
operating with all types of engines, connected 
to various sizes of generators, and giving a 
resultin economy on the horse-power output 
of all the way from four pounds on the most 
reliable, to eight and nine pounds of coal on 
the medium ones, we see that there is indeed 
room for improvement. We have, beyond 
question, doubled this economy through a 
better, larger and more economical type of 
engines, operated under better and more 
favorable conditions, also more economical, 
direct-connected generators, saving in loss 
of belting, shafting, friction, etc. Also of a 
combined, direct and positive saving, bearing 
all the way from 10 per cent. to 50 per cent. 
These figures are not theory, but are results 
obtained from actual practice, as is shown 
by datain the hands of the writer. As to 
whether it is going to pay to overhaul your 
plant, as herein proposed, I will give one 
specific instance of the careful review of the 
case of a power plant of about 5,000 horse- 
power. The company have become con- 
vinced that they could build a new power 
plant and scrap their present apparatus, 
increase their fixed charges thereby $15,000 
a year, and still havea net gain over their 
increased charges of $25,000 per annum, and, 
in addition to this,a far more reliable 
and better operating plant and increased 
capacity. 

I could continue enumerating examples of 
this kind, but believe, if you give the 
matter careful consideration, you will be 
fully convinced on the subject yourself. 


SUMMARY. 


I feel that if any railroad man, either from 
a practical or business standpoint, after care- 
fully considering the matter, looks around 
and sees the relative advantages of these 
plants, he will, beyond question, become an 
advocate of direct connection, and his only 
wonder will be that he could be satisfied 
with any other type. When we realize that 
electric railway work has all been developed 
from a practical commercial standpoint in 
the past five or six years, it is almost beyond 
comprehension to realize the progress that 
has been made in the development of all the 
different types of apparatus, and more 
especially in the generator, for if we look 
back at the 30 or 50 K. W. machine which 
was used in the early stages, and at the 80 
K. W. which was the standard about three 
years ago, and then consider the 1,000 
and 1,500 K. W. generators, we can but feel 
that we arein an age of rare development 
and progress, almost beyond our compre- 
hension. I feel that we have now reached 
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The Electric Search-Light In Shaft 
Sinking. 


Mr. James Baird has recently read a paper 
under this title before the Mining Institute 
of Scotland. The Engineering and Mining 
Journal prints the following abstract of the 
paper: 

The electric search-light has been used to 
great advantage in shaft sinking at the 
Walkinshaw colliery, near Paisley, Scotland. 
The apparatus consists of an arc lamp, a lens 
and a mirror, the whole inclosed in a sheet 
iron case, 20 inches by 20 inches by five feet, 
having a sliding shutter on each side to 
give access tothe lamp. The adjustment 
of the lamp is effected by a screw on the top 
of the case. As occasion requires it can be 
adjusted to diffuse light throughout the 
whole shaft, or be concentrated at the bottom, 
where the men are working. The mirror is 
hung on its center, and can be moved ina 
vertical direction, so as to deflect the rays of 
light to where wanted, after which it is held 
in position by a thumb-screw. The illum- 
inating power of this lamp is equal to 
between 4,000 and 5,000 candles. The 
dynamo is an Elwell-Parker continuous 
current, compound-wound machine, running 
at a speed of 1,340 revolutions per minute, 
and having an electro-motive force of 65 
volts, and a current of 20 amperes, which is 
equal to about two horse-power. 

The shaft at Walkinsbaw is circular, 13 
feet in diameter and 260 feet deep. It is 
lined with brick all the way and is free from 
all buntons, except those necessary for carry- 
ing down brattice boards for ventilating 
purposes. The shaft, therefore, was favor- 
able for this form of light, and so bright 
and clear did the light illumine the shaft 
bottom that it had the appearance as if the 
sun was shining on it. In tke case of an 
oblong shaft with, say, two midwalls, the 
light would not give the same satisfactory 
results, but this could be remedied by having 
two lamps; and in the event of a deeper 
shaft being required than the one in question, 
a more powerful lamp could be_ used, 
although it is believed that the one employed 
at Walkinshaw would answer to a depth of 
1,200 feet. 

From experience the following advantages 
were found with the electric light: 1. The 
light at the shaft bottom was far in excess of 
that got from the ordinary sinker’s lamps. 
Consequently, more work could be per- 
formed in a given time 2. The lamp, 
being stationed on the surface, could be got 
at easily at any time for adjustment without 
inconvenience to the sinkers; and in the 








what may be termed a point of standard 
commercial perfection on generators for 
power service of all descriptions, and that 
the next 10 years will see very little change 
other than the perfection of minor details 
thereon, and instead of having a station oper- 
ating from 20 to 40 varying types and kinds 
of small generators, we will have a compact 
and modern plant of a few large units. 
Trusting this report will lead to further 
consideration of the matter by all interested, 
it is respectfully submitted. 
C. J. Frevp, 
Committee. 








Fie. 5.—GENERAL ELectric CoMpANy’s Drrect-CONNECTED 
‘“*JumBo” GENERATOR. 


event of the strata giving off fire-damp, it 
would give perfect immunity from danger 
of explosion. 3. By the aid of the light 
those in charge could see from the surface 
what was going on below, and this is an 
important matter. 

While the light has great advantages, it is 
not, however, without its drawbacks; and 
not the least is its inability to pierce fog and 
the smoke from shot firing. With good 
ventilation the latter can very soon be cleared 
off; when fogs happen, provision would 
have to be made to use the ordinary hand 
lamps, 
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Report of Committee on Power House 
Engines, 
To the American Street Railway Association. 

Gentlemen: Your committee on Power 
House Engines respectfully report : 

The subject of power house engines for 
electric railways embraces one of the most 
important and interesting subjects that street 
railway companies have to consider in the 
equipment of a power plant. 

The subject represents the vital part of a 
street railway; as the heart forces the life 
current through the arteries of the body,and 
an impairment or weakness of this vital 
organ will produce impaired health, so also 
is the power house engine the vital part of 
the street railway, as it produces the power 
that creates and forces the electric current 
through the arteries (the trolley wire) of the 
electric railway, and, like the beart, if the 
engine regulates badly, it produces a bad 
circulation of varied potential, which impairs 
the service of the road. 

The variety of opinion as to the best kind 
of an engine for street railway power makes 
the subject a difficult one on which to reach 
a conclusion that would not be criticised, 
and your committce will therefore endeavor 
to treat the subject impartially, and in such 
a manner as will result beneficially to the 
association. The most essential points to be 
considered are as follows : 

First : Perfect regulation. 

Second: Highest economy. 

Third : Greatest durability. 

Fourth : Division of power into units, 

PERFECT REGULATION. 

Good service and uniform speed of cars 
can only be maintained by a constant, 
uovarying potential, and in order to do this 
the engine must regulate practically perfect, 
so that there will be no variation of speed 
us the load varies. The varying power 
required on an electric railway is unques- 
tionably considerable, caused by cars con- 
stantly stopping and starting, going up and 
down grade, rounding curves, using resist- 
ance in order to run slow through crowded 
streets (which necessarily increases the load), 
and in order to have perfect service and 
uniform speed of cars, the engine must be 
constructed so as to maintain a constant and 
uniform speed under any variation of load. 
This variation of load amounts to a very 
considerable fraction of the whole maximum 
load ; in small plants it may reach 95 per 
cent. of the maximum, and in large plants is 
frequently 50 per cent. 

If the speed of the engine decreases when 
a heavy load comes on, the potential is 
reduced, which consequently reduces the 
speed of the cars, heats the car armatures 
and creates an extra strain upon the machin- 
ery, which, of course, means an increase in 
the consumption of fuel, and in various 
other ways produces imperfect and expen- 
sive service. If the speed of the engine 
increases when the load diminishes, it con- 
sequently increases the voltage or potential, 
which is liable to result disastrously to the 
generators and car motors. Moreover, if the 
engine regulates badly, and the load 
diminishes suddenly, the engine is liable to 
‘*race,” which is nearly always attended 
with more or less disastrous results. 

The governor, or regulator, to be mechan- 
ically perfect, should be made of the best 
material and workmanship, and should be 
so constructed as to control the engine under 
any variation of load, with a variation of 
speed not to exceed two per cent. An 
engine that will regulate within two per 
cent. is practically perfect for street railway 
work, though there are engines on the 
market that, on electric railroad service, can 
be held to one per cent. deviation from the 
mean speed. The governor should be con- 
structed so as to be easy of access to all of 
its parts, and capable of being oiled while 
the engine is running. Particular attention 
should be given to the construction of the 
governor to see that there are no weak parts, 
and it should be so constructed as to make 
it the least intricate and complicated. The 
range of cut-off must also be larger than in 
engines for less variable load. This cut-off 
should be easily regulated between the limits 
of , and ,, of the stroke. 

The severe conditions of high speed, and 
sudden and extreme variations of load, make 
it especially important that the engine have 
the best possible construction, with extra 
weight in the fly-wheel and bed plate, and 
that the foundation be more than usually 
substantial. 

One of the most important features to be 
observed, in order to maintain perfect regu- 
lation, is to place the engine in the hands of 
a competent engineer, who is capable of 
adjusting and keeping the engine in good 
running order; a good engine, or piece of 
machinery, placed in the hands of an incom- 
petent person, will never give good service 
or economical results, and, no doubt, a large 
number of cases where engines do not give 
good service, the expense of maintenance 
high, and perhaps a large number of the 
frequent casualties, are attributable to incom- 
petent, careless or negligent engineers. 

HIGHEST ECONOMY. 


The matter of economy has been exhaus- 
tively discussed from a scientific standpoint 
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in the various periodicals, as well as before 
the learned societies, and your committee 
feel inadequate to the task of presenting a 
report that will not be a repetition of the 
records on the subject. The committee 
will, therefore, not undertake to deal with 
the subject in an elaborate and scientific 
manner, but will endeavor to give a few 
practical hints that will be of interest to the 
association. 

The economy of an engine is dependent, 
to a great extent, on the other parts of the 
power plant, and it will, therefore, be proper 
to discuss the matter in all of its phases, 
even though it may be a slight digression 
from the subject proper, as economy is the 
most important factor in the operation of a 
power plant. 

In order to obtain the highest economy in 
the operation of an engine, it is necessary to 
have the engine properly adjusted toits load. 
It is a fixed principle that the highest engine 
efficiency results in working the engine con- 
stantly, at its maximum rated capacity; 
underloading or overloading are each, there- 
fore, undesirable, though the compound 
condensing engines of the largest stations 
will stand underloading better than the 
simple high speed engine, and both classes 
of engines will stand underloading better 
than overloading; there should then be 
ample power both in boilers and engines to 
obviate excessive overloading, as well as to 
provide for cdntingent break-downs or 
needed repairs. Whatever the style or type 
of engine adopted, it should be kept scrupu- 
lously in the best possible working con- 
dition, The packing should be kept intact, 
valves free vf leaks, cylinder perfectly 
smooth and true in diameter, so that 
there will be no loss of live steam. The 
cylinders and bearings should be kept well 
lubricated, and one of the most important 
factors is to have the steam enter the engine 
at a steady pressure at all times, as good 
service cannot be obtained when a steady 
steam pressure is not maintained. Careful 
attention should be given to the setting of 
the valves so that the cut-off will be the 
same at both ends of the cylinder. The 
engines should be set in the closest proximity 
to the boiler so as to require the least amount 
of steam pipe, as the longer the steam-pipe 
the greater is the loss by condensation. The 
steam-pipe should be covered with one of 
the best non-conducting materials, of which 
there are several on the market, so as to 
reduce to the minimum the loss by conduc- 
tion, radiation and consequent condensation. 
Flexible joints should be used to prevent 
leaks at the joints from expansion and con- 
traction. It should be borne in mind that 
wherever there is a leak of steam there is a 
loss of dollars and cents. 

We are so accustomed to consider the 
reciprocating engine as the only steam motor 
within our reach that it is not surprising that 
a new form of steam motor should have 
quietly been developed without our notice. 
The committee refers to the steam turbine, 
one of which, the Parson’s steam turbine, 
has recently been subjected to vigorous and 
searching trials and tests by Prof. A. D. 
Kennedy, of London, England, who has 
developed power at the rate of 20, pounds 
of water per electrical horse-power per hour 
ina turbine using steam at 97 pounds per 
square inch, and making 4,600 revolutions 
per minute, the turbine having a capacity of 
about 165 horse-power. The small size of 
this motor, absence of reciprocal motion and 
consequent independence of heavy founda- 
tion, high speed of rotation, and consequent 
availability for gearing direct to generator, 
simplicity of construction and consequent 
low cost, and its very high efficiency as a 
motor, all tend to make this a strong rival to 
the reciprocating engine as a steam motor 
for electric power and light stations. 

The next point to consider is the boiler 
roum, where the steam is generated. Engines 
may be of the very best type and, together 
with the steam pipe, may be in perfect con- 
dition, but unless the boiler room receives 
the proper attention there will be dollars lost 
where cents are saved in the engine room. 
The design and proper construction of the 
boiler plant is quite as essential to economy 
as is the case with the engine. The boiler 
plant should have ample capacity, as there 
are few cases when the draft and setting are 
so excellent as to allow heavy forcing with- 
out a serious loss of economy. A raising of 
the evaporation from 61g to 7 pounds of 
water per pound of coal, represents the sav- 
ing of about seven per cent. of the coal bill, 
which would warrant the incurrence of an 
expenditure for improvements equal to one 
whole year’s coal bill. The boilers should 
be equipped with good boiler cleaners, and 
should be inspected regularly and kept free 
of scale; the flues should be kept clean and 
boiler walls intact; with the boilers in 
proper condition, and with proper draft, the 
very best results should be obtained, but in 
order to do this the boiler room must be in 
charge of a competent man. 

Fuel is one of the largest items of expense 
attached to a power house, and the waste of 
fuel by incompetent firemen is one of the 
greatest leaks attached to the operating 
expenses; it isa safe proposition to state 
that an incompetent fireman will waste 
enough fuel ina year to assist very materially 


in paying a dividend. Simply the act of 
pitching a shovel of coal does not qualify a 
man as a fireman; it requires skill and intel- 
ligence ; there is anatural disposition among 
the laboring classes to endeavor to do their 
work with the least amount of labor, and, as 
a rule, the fireman will fill his furnace half 
full of coal at one time, give it a stir with a 
poker, and then sit down and rest until time 
to fillit up again, instead of firing frequently, 
maintaining a light fire, and scattering 
each shovel of coal evenly over the grate 
bars, by which the maximum amount 
of heat can be obtained from the 
least amount of coal. A good plan to 
encourage economy on the part of the fire- 
men is to pay him a coal premium at the end 
of each month, basing the amount of the 
premium paid on the average number of 
bushels of coal consumed each day during 
the month for a certain number of cars run 

This plan was adopted by the chairman of 
this committee, about two years ago, with 
very satisfactory results. The limit on the 
average number of bushels consumed per 
day, to secure the premium, was placed at a 
point that required skill and economy on the 
part of the firemen to keep within the limit. 
During the past two years they have suc- 
ceeded in obtaining the premium about one- 
half of the time. 

Careful firing is a good smoke preventive. 
No matter if the draft is good, and the best 
quality of bituminous coal is used, unless 
the coal enters the fire box in the proper 
manner, there will be more or less black 
smoke issue from the stack, representing a 
lack of combustion and waste of fuel. 
Careful firing preserves the boiler and saves 
coal, gives a steady steam pressure, which 
secures an economical point of cut-off, and 
steam economy, from a proper expansion in 
the cylinder. When the plant is of such 
size as to require more than two firemen, it 
will always be good economy to employ 


~ mechanical stokers ; aside from their saving 


in labor account, they economize fuel, insure 
uniformity of steaming, prevent the chilling 
and straining of crown sheets by in-rushes 
of cold air through the fire doors, and 
prevent smoke, that is, if properly chosen, 
constructed and operated. 

The use of oil as fuel in place of coal is a 
live question with power and light station 
engineers and managers. Actual trial of oil, 
keeping accurate records of costs and results, 
will be the only absolute answer to the 
important question, ‘‘ Does it pay?” But as 
an Oil installation is somewhat costly as an 
experiment, it is best to secure as full out- 
side evidence as possible on the question as 
to the probable economy. Fortunately, 
several accurate comparisons have been 
made with sufficient care and accuracy to 
make them valuable witnesses. Probably 
the most complete evidence of this kind 
comes from a recent and exhaustive test of 
the power plantof the Twin City Rapid 
Transit Company, of Minneapolis and St. 
Paul, Minnesota, made by Messrs. 
William A. Pike, of Minneapolis, and 
T. W. Hugo, of Duluth, Wisconsin. On 
the comparative value of the two fuels, 
coal and oil, this test showed that with 
ordinary Lima oil weighiug 6°, pounds per 
gallon, and costing 2} cents per gallon, and 
coal that gave an evaporation of 74} pounds 
of water per pound of coal, the two fuels 
were equally economical when the price of 
coal was $3.85 per ton of 2,000 pounds. 
With the same coal at $2 per ton, the coal 
was 37 per cent. more economical, and with 
the coal at $4.85 per ton, the coal was 20 
per cent. more expensive than the oil. These 
results include the difference in the cost of 
handling the coal, asbes and oil. The oil 
used gave the following as the result of the 
average of five chemical analyses : 

Hydrogen, 13.03 per cent. 
Carbon, 82.38 per cent. 

Evaporation, 20.63 pounds water from 
- at 212 degrees Fahrenheit per pound of 
oil. 

The average steam plant is not run at 
anything like a minimum expense. So long 
as the cars keep running, little attention is 
paid to the efficiency and economy of the 
power plant. The obvious and intelligent 
way to get the most work out of a steam 
plant, at the least expenditure, is to ascertain 
first how the total expenditure chargeable to 
power, per unit of production, compares 
with other street railroads; of course, in 
making a comparison of this kind, the 
difference between the surrounding condi- 
tions of each plant should be considered. 
After making the comparison, if the plant 
is not running as economically as other 
plants, then such tests and investigations 
should be made as will ascertain separately 
the conditions of the boilers and engines. 
To do this it will be necessary to furnish 
the station engineer with full facilities for 
testing and maintaining records of each part 
of the station plant and Operation, it being 
presumed that only an engineer, competent 
to carry out such tests and records, 
will be placed in charge of the plant. The 
keeping of any otheris an wnnecessary evil. 
If you find the plant is deficient in any part 
do not adopt haphazard the first idea that 
suggests itself for its improvement, but 
study out the cause of the trouble. If the 
boilers are inefficient it may be because the 
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tate of combustion is too high or too low for 
the amount of heating surface, a fault 
setting, a poor heater, or none at all, a 
wasteful fireman, or any one or more of a 
dozen different causes ; the engine may be 
of inefficient type, underloaded, overloaded, 
badly set, or leaking. Find the trouble 
and then go systematically to work and 
remedy it. he standard of maximum 
efficiency attainable should be ascertained 
with each portion of the plant, and each 
part brought up to that standard. With 
modern appliances and fairly well con. 
structed plants a total stated efficiency of 70 
per cent. should be set as the example. 

Constant vigilance over a power plant will 
result in a great saving of expenses. Ip 
connection with this matter it will not be 
amiss to quote a portion of an editorial from 
Power, one of the leading journals, on 
this subject: 

‘«* When a man is losing money and don’t 
know it, it don’t worry him,’ sententiously 
remarks a practical engineer of our acquaint- 
ance. The statement carries its own demon. 
strations with it, but the peace of mind which 
it infers is often expensive to its possessor, 
The average steam plant is not run at any. 
thing like the maximum efficiency obtainable 
under its conditions of environment and use; 
the owner or manager does not know whether 
his plant is running above or below the aver. 
age, and a vast amount of money is burned 
up in coal which need not and should not be 
burned; and nobody worries because nobody 
knows it.” ‘ 

The loss of power between the engine and 
switch board terminals is from 15 to 25 per 
cent., which is attributable to the inefficiency 
of dynamos, and also to the friction of 
countersbafts, belts, idlers and attachments, 
which are simply power consumers, repre- 
senting a waste of power without any 
resultant benefit. Besides the loss of power, 
the expense of maintaining the various 
arrangements for the transmission of power 
is quite considerable. This waste of power 
can be overcome by connecting the generator 
direct to the shaft of the engine. While 
machinery of this class is more expensive 
than the other, because it demands a slow 
speed for the generator, necessarily increas- 
ing its size, the saving in power and main- 
tenance of the machinery of transmission 
will be sufficient to compensate for the 
slightly redueed dynamo efficiency, due to 
slower rotation, and will warrant the 
recommendation of the direct driven equip- 
ment for moderate or large sized plants. 
This direct coupling of engine and generator 
gives also an important advantage, par- 
ticularly in the large stations in crowded 
cities, by the considerable saving in floor 
space. 

The committee look with favor upon 
compound engines for street railway work, 
especially so with engines having ranges of 
cut-off wide enough to keep the low pressure 
cylinders ever from expanding below atmos- 
phere. When this is the case, there is no 
doubt that the compound engine is very 
economical, as it carries the expansion of 
steam to a greater limit. Where it is pos- 
sible to condense in connection with the 
compound engine, there is not the slightest 
question as to economy. In fact, where 
condensing is possible, there is no reason 
why the expansion should not be carried to 
a further limit. 

Ordinary considerations of economy in 
labor account will dictate the use of labor- 
saving appliances and methods about the 
boiler house and engine room; a feature fre- 
quently omitted, owing to a lack of appre- 
ciation of its value asa labor-saving and a 
safety appliance, is a light overhead traveling 
crane with differential pulley blocks for 
handling armatures, cylinder heads, and 
other parts of machinery. 

The practice occasionally followed of 
placing the generators in the second story of 
the power house is not to be recommended, 
even where floor space is difficult to secure. 
The difficulty of securing for the dynamos 
rigid foundations, and the resulting evils of 
increased frictional losses and heating, will 
generally render this disposal of plant 
inferior to placing the dynamos on rigid 
ground foundations, even if the problem of 
floor room has to be settled by direct coup- 
ling of generators to the engine or the 
incurring of considerable outlay for addi- 
tional ground room. The plan adopted at 
the power station of the West End Company 
in Boston of sinking the countershaft into a 
basement pit, keeping the generators on the 
same floor with the engines, is worthy of 
consideration for extraordinary large plants 
as securing rigidity of foundations, neces- 
sary belt lengths, economy of floor space, 
without going to direct gearing of genera- 
tors to engines. 


GREATEST DURABILITY. 


When electric traction was first introduced 
for street railways, engine builders were not 
cognizant of the actual requirements for this 
kind of service; they did not anticipate fully 
the extraordinary variation of load and the lis- 
bility of a short circuit, which so severely tests 
the strength of an engine. They proceede 
to build engines from theoretical plans and 
specifications which have proved by actual 
practice to be entirely inadequate for this 
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class of work. Engine builders, however, 
are endeavoring to overcome mistakes which 
were made at the outset by strengthening 
and making all of the parts more durable and 
io make such improvements as will meet all 
the demands for this extraordinary class of 
work. 
DIVISION OF POWER INTO UNITS. 


When electricity was first introduced as a 
motive power for street railway transporta- 
tion the largest type of generators were 
small upits as compared with those manu- 
factured at the present time, and, as a rule, 
high-speed engines from 100 to 200 horse- 
power, belted direct to the generator, were 
in most cases adopted without regard to the 
size of the plant. In some instances, Corliss 
engines were installed and the dynamos con- 
nected to a countershaft. In nearly every 
installation mistakes of more or less pro- 
portion were made, not due, however, to the 
fault of the street railway people, but the 
lack of knowledge on the part of the manu- 
facturer as to what was actually necessary to 
properly fulfill the requirements of the new 
field of traction. The pioneers of electric 
traction have, as a rule, suffered from these 
mistakes by the expense of changing to 
modern improved and more economical 
machinery, or have been financially com- 
pelled to jog along with their obsolete outfit 


and consequent large power house expense. 
Local surroundings and conditions will, to 
some extent, govern the division of power 


into units, but, as a rule, the following prin- 
ciple will be safe to follow: The size of the 
proper unit of subdivision should be such as 
to vive the required relay or reserve above 
the maximum power adopted. 

This will apply equally to boilers, engines 


and dynamos. The following table will 
serve toshow approximately the proper 
proportion : 
Maximum H. P. 


required to Op- Number of Engines H. P. of each 
erate Road. Required. “engine. 


200 2 200 
400 3 200 
600 3 300 
1.000 3 500 
1,500 4 500 
2.000 4 750 


It will be observed from the above table 
that enough engines are provided to furnish 
the maximum horse-power required to oper- 
ate a road and have a surplus of one engine. 
This is very essentia], as it enables the 
engineer to keep his engines in perfect 
adjustment and repair, baving at all times an 
extra engine to work on, or, in case of a 
breakdown, the extra engine is ready to take 
the place of the disabled one. The ‘* Mazi- 
mum horse-power required to operate the road,” 
referred to in the table, is not to be 


taken as the sum of the power needed 
by each car in service, except in case of 
small installations, since the maximum 
power required does not increase in propor- 
tion to the number of cars in use, since the 


line losses are not materially increased with 
increased traffic, and because as the number 
of cars increases the fluctuations of load 
tend to balance themselves and to reduce the 
marimum load nearer to the average load. 
Thus in a ten-car plant, cases will occasion- 
ally occur when all of the cars will require 
their full power at the same time, and the 
power plant must be planned accordingly; 
but there is no probability that all of the cars 
of a one hundred-car plant will all require 


their full power at the same time; from 60 
to 75 per cent. of this power, depending 
upon local conditions, will be sufficient for 


this plant. 
CONCLUSION, 


The committee sent a list of questions to 


a number of street railways for such informa- 
tion as would be of service to the committee 
in formulating an intelligent report, by 
securing an idea of the construction and 
equipment of the various power plants, and 
the result of their operation and experience 


with the various types of engines in service. 
Only a small number made a reply, from 
which the committee would infer that a 
number of roads are not giving the question 
of the expense of their power house much 


consideration. 

From the replies that were received, the 
committee find quite a variety of types and 
kinds of engines in use by street railroads, 
and no uniformity of opinion as to the best 
and most economical engine for power 


house work, Question No. 30 on the list 
was, ‘‘ What kind and style of engine would 
you recommend for railway power use?” 
(base your opinion on regulation, efficiency 
and economy), In nearly every instance the 
kind and style of engine which the particular 
railway had in service was always recom- 
mended as the best, showing that the obser- 
vations and investigations as regards their 
power was restricted to their own power 
plant, and the result of its operation was ac- 
cepted as perfectly satisfactory, perhaps with- 
out making comparison with other plants, 
or making such tests and investigations as 
are necessary to ascertain if they were obtain- 
ing a standard of efficiency from their plant. 
The committee, therefore, feel at liberty to 
express their own convictions as to the best 
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engine for power house work, based upon 
the investigations which they have made, 
= in line with the progress of the present 
time. 

Professor Thurstcnm says, in his recent 
work on thesteam engine, that the principles 
that must govern the engineer in his attempt 
to select the most efficient type of an engine 
are as follows: 

“(1) The greatest practical range of com- 
mercially economical expansive working of 
steam. The fluid must enter the cylinder at 
the highest admissible pressure and must be 
expanded down to the minimum economical 
pressure at exhaust. (2) The wastes of heat 
must be made a minimum. All loss of heat 
by conduction and radiation from the engine 
must be prevented if possible, and the 
usually much more serious waste, which 
occurs within the engine, by transfer of 
heat from the steam side to the exhaust, by 
‘cylinder condensation’ and re-evaporation, 
without doing its proportion of work, must 
be checked as completely as is practicable. 
This latter condition, as well as commercial 
considerations, limit the degree of expansion 
allowable. It also dictates highspeed of 
engine. (8) The largest amount of work 
must be done by the engine, that it can 
perform with due regard to the preceding 
conditions. This condition compels us to 
drive the engine up to the highest safe speed 
and toadopt the highest practicable mean 
steam pressure.” 

In selecting a type of engine, the size of 
the installation must largely govern, as well 
as local conditions, such as water supply and 
price of fuel, though some consideration 
may be given to opportunities for station 
room and arrangement. For small plants to 
run 10 or 15 cars, simple high-speed engines, 
belted direct to generators, are unquestion- 
ably the proper choice. For 20 to 50 car 
plants, compound engines, with condensing 





The New Chloride Accumulator of the 
Electric Storage Battery Company. 
Storage battery plants in this country are 

not as numerous as they should be. They 

, are a convenience which, it must be said, 
has its drawbacks. They are silent workers, 
requiring little attendance while doing their 
work, but when repairs are required, the 
time comes when the quality of the battery 
becomes apparent, and very often the user 
is sorely tried by the many difficulties and 
vexations attending their employment. Mr. 
W. W. Gibbs, president of the Electric Stor- 
age Battery Company, of Philadelphia, has 
made inquiries into the working of the bat- 
tery known as the chloride accumulator, 
and he has concluded to arrange for its 
manufacture in this country at shops in 

Gloucester, N. J. 

The construction of the battery, as will 
be seen from the cut, consists of a negative 
plate having circular pieces of the active 
material, these being perforated with several 
small holes to allow for a free circulation of 
the fluid. A wooden insulating separator 
is thoroughly soaked in insulating com- 
pound, and has perforations corresponding 
to those in the negative plate. Around the 
positive plate, which is much heavier than 
the negative plate, is put an asbestos cloth 
wrapping, which prevents any dropping of 
the deposited material. 

The battery is said to be very efficient. 
Tests have shown that the capacity of the 
cells is from five to six ampere hours per 
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apparatus where it is possible ; with tandem 
compound engines for the smaller plants and 
cross compound engines for the larger ones, 
geared direct to generator, will probably be 
found most economical. While for the 
larger systems compcund or triple expansion 
condensing engines, using steam at a high 
initial pressure and either driving a counter- 
shaft or coupled direct to generator, which- 
ever the conditions of the case will warrant, 
will be found a proper selection. In every 
case, except for small plants, where engines 
are belted direct to generator, the vertical 
type of engine is recommended. 

In conclusion, the committee desire to 
impress the importance of keeping the steam 
plant as near as possible to the conditions 
that exist when the engines are installed and 
being run under the supervision of the 
mechanical engineer who installed the plant. 
This, perhaps, is of as much or more 
economic importance as the design of the 
engine, as the plant is then run by the 
expert in charge with a view to attain the 
highest degree of efficiency and economy. 

The committee have endeavored to treat 
the subject impartially, but to give such im- 
portant practical points in the construction 
and management of an engine as are neces- 
sary to give perfect satisfaction for power 
house work, and to add in connection such 
practical hints in relation to other parts of 
the power plant upon which engines are 
dependent, as will be beneficial to the Asso- 
ciation. Respectfully submitted, 

E. G. ConNETTE, 
Chairman of Committee. 
—_- 

The Grand street line of the Brooklyn, 
N. Y., city road, which runs to Maspeth, 
Newtown and Corona, and its branch to 
Calvary cemetery, by the way of Humboldt 
street and Meeker avenue, will be equipped 
with the trolley on November 1. Nearly all 
the wires have been strung, the men brokep 
in as motormen and the new cars are ready. 








pound and for each pound of plate the dis- 
charge rate is one-half an ampere. In a 
rapid discharge the loss in current was less 
than 10 per cent., and of watt efficiency from 
75 to 85 per cent. 

An interesting point for street railway 
engineers may be noticed in a test in which 
a discharge rate of two third amperes per 
pound was tried. Two-thirds of the capacity 
was obtained above two volts and at the rate 
of one-half ampere, over three-quarters of the 
capacity is obtained above two volts. A 
start has been made in the right direction, 
fora large plant has been installed in the 
Provident Life and Trust Company’s build- 
ing in Philadelphia. This installation has a 
capacity of 1,894 ampere hours, and ona 
recent trial exceeded the guarantee of the 
company by at least 50 per cent. It will 
come as a lively competitor in railway work, 
and in the near future the company,of which 
Mr. Herbert Lloyd is general manager, 
expect to turn out 10 tons of plates per 
diem in their factory, which is now in 
process of construction at Germantown Junc- 
tion, Pa. 

— -_-- 

The city of Cambridge, Mass., has been 
receiving service free from the New England 
Telegraph and Telephone Company, but last 
week the city authorities were notified that 
the city must hereafter pay regular rates. 
This notice is understood to be the result of 
action by the city putting the company to 
considerable additional expense, which was 
deemed unnecessary by it. The city of 
Lowell paid about $2,000 for telephone 
service last year, aside from bills for rent of 
instruments at the police station and at fire 


department houses. 
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Tramways in Cairo, Egypt. 

Mr. Frederic C. Penfield, United States 
agent and consul-general at Cairo, Egypt, 
has written tothe Department of State, under 
date of August 30, 1893, as follows : 

The Egyptian government has decided to 
authorize the establishment of a system of 
tramways in Cairo and its environs. Linclose 
copies of the official notice issued by the 
minister of public works stating the con- 
ditions on which the concession will be 
granted. (These are on file in the Depart- 
ment of State, at Washington, D. C.—Ep ) 
Theintroduction of tram lines would improve 
to a great extent the methods of transporta- 
tion and communication in Cairo, and, if 
demonstrated a public convenience, a sim- 
ilar concession for Alexandria would doubt- 
less be early decided upon. 

The matter is already attracting the atten- 
tion of European capitalists and engineers, 
aod it may safely be predicted that there 
will be some competition to secure the 
franchise. 

The permanent population of Cairo is 
roughly estimated at 500,000, of which 
30,000 are Europeans. In the Winter season 
the latter figures would be greatly augmented 
by the influx of travelers. 

Possibly the department may deem this a 
matter of sufficient importance to be given to 
the press, for the benefit of Americans who 
might wish to examine the feasibility of the 
enterprise with a view of competing for the 
concession. I venture the opinion that 
American electrical engineers could furnish 
a system of traction comparing favorably 
with avy that will besubmitted by Europeans. 
As stated in the official notice, bids will ve 
received by the minister of public works, 
Cairo, unti] February 1, 1894. 

_ >_> — 

Two More Telephone Injunctions. 

Judge Jenkins, in the United States Cir- 
cuit Court for the Northern District of Ili- 
nois, at Chicago, on October 18, handed 
down two decisions granting injunctions 
against infringement to the American Bell 
Telephone Company. 

The first case was the American Bell Tele- 
phone Company against the Brown Tele- 
phone and Telegraph Company, Frederick 
H. Brown, 8. W. Groesbeck, George W. 
Wilson and Jobn Enoch. The bill was filed 
to restrain the alleged infringement of the 
complainant’s patent No. 186,787, granted 
on January 30, 1877. The court declined to 
consider the validity of the patent, remark- 
ing that it had been passed upon by the 
Supreme Court and that he had previously 
ruled upon its validity. The defendants 
were charged with infringing claims 8, 5, 6, 
7 and 8, respectively, of the patent. In the 
court’s judgment the defendant’s machine 
contains all the matters stated in those 
claims, and an injunction was issued as 
prayed for. 

The second case was that of the American 
Bell Telephone Company against the West- 
ern Telephone Construction Company, James 
E. Keelyn, George F. Stitch, John F. Scan- 
lan, Miles Kehoe, 8S. Wilhartz and W. A. 
Bisland. The validity and infringement of 
the complainant’s patent was not disputed. 
The life of that patent expires on January 
30, 1894. It was claimed that the defend 
ants ought not now to be enjoined, but 
should be permitted to pursue their infringe- 
ment upon giving bond to pay any royalties 
to the complainant. In the course of his 
opinion, Judge Jenkins said : 

‘** The defendants at the commencement of 
their enterprise knew tbat this patent had 
been sustained by the Supreme court of the 
United States ; they were well informed of 
the complainant’s rights under that patent. 
With that knowledge they have pursued 
their infringement with a view to entering 
into competition with the complainant in the 
use of this patentedimprovement. Itistrue 
that they have a right to enter competition 
with the complainant, und to use the inven- 
tion of Mr. Bell, covered by patents which 
have expired ; to that extent they are justi- 
fied. But they have no right, in the prose- 
cution of such competition, to use the 
inventions covered by No. 186,787, until the 
expiration of that patent. They must await 
that time before they may use the invention 
thereby covered.” The injunction was 
granted as prayed for. 

—_— >: — 

The New England Telephone Company 
have just placed a complete new switch 
board in the office at Dover, N. H. It is 
elegant in appearance and of a much larger 
capacity than the old one which it replaces. 
The new board is built for metallic circuits, 
and is one of the best that the company is 
putting up. 
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Report of Committee on Heating and- 


Lighting Street Railway Cars. 
To the American Street Railway Association : 


GENTLEMEN: At the request of your 
President, I beg to submit a report on the 
best method of heating and lighting street 
railway cars. The matter of “heating and 
lighting street railway cars is to-day one of 
some moment, and to find just what is 
needed and best is a problem confronting all 
strect railway men. 

In this paper I intend to give the results 
of some investigations, and my experience 
of heating and lighting cars; to simplify 
the paper I will take up heating and lighting 
separately. 

Street car heating is to-day in an experi- 
mental state, and the numerous methods 
and devices testify to the endeavor on the 
part of street railway men and manufactur 
ers to obtain a simple, portable and cheap 
heater. 

To arrive at some conclusion as to the 
best method of heating cars, the first matter 
to consider is what are the requirements. 
Each railway has an individuality, and 
What suits one will not meet the require- 
ments of another, The many elements that 
enter into the solution of the problem of 
arriving at the best methods gives consider- 
able latitude to street railway managers for 
forming their conclusions. 

Considering street railway car heaters in the 
manner in which the fuel is converted into 
heat, we can divide them into three classes. 

First : Primary heaters, or those in which 
the heat is obtained from fuc]l consumed on 
the car. 

Second: Secondary heaters, or those in 
which the heat is generated beyond the car 
and transmitted to some storing medium. 

Third : Electric heaters are those of three 
conversions, 

In cable railway practice we are limited to 
the first two heaters. In electric railway 
systems we have the choice of one of the 
three classes, therefore we must consider 
the means employed to propel the cars, the 
type of cars, the physical conditions of the 
railway, and the cost of various kinds of 
fuel. The clements of climate, distance and 
system are considered only secondary in this 
paper, as these have but little effect in the 
decision as to which is the best heater. 

In addition to the foregoing it will be 
necessary to consider the mechanical features 


of heating. What is necessary for the 
heater is to have minimum weight, to 
occupy as little space as possible; to be 


operated without skilled labor ; to be con- 
structed of ordinary material ; be easily and 
cheaply removed from car, and to be of 
sucha character that it does not impose 
additional risks from fire. We also have to 
consider the element of pleasing those for 
whom we heat the cars, and this last will, to 
a certain degree, govern the adoption of one 
form or another, provided a difference in 
operating cost is not too great 


First Method: I have included in this 
class all stoves, oi] burners and hot air 
heaters. There are many devices on the 


market for accomplishing a method of heat- 
ing directly from coal or other fuel burnt on 
the cars. These can be divided into three 
classes, as follows : 

Heaters fired from 
the floor. 

Heaters fired from inside of car under the 
floor. 

Heaters fired from outside of car. 

If we decide on a heater of either of these 
classes, would suggest using the one that is 
complete in itself, which occupies as little 
room as practicable, one that can be fired 
and operated from the inside of car, and 
that uses anthracite coal for fuel. 

The plan of operating these heaters on 
street railways is to have one man to 50 
cars, who will clean the stoves, build the 
fires, and fill the receptacles which carry the 
supply of coal. The conductor on each car 
will care for the firing while the car is in 
transit. Whenever the car equipped with 
ove of these heaters is ready to go into the 
car station, it is well to have the tire dumped 
and the hot ashes removed, so that no risk 
from fire in the station will be incurred. 

Hood heaters of this description can be 
purchased at from $15 to $24 per car, and 
can be installed at a cost of about $1.50 per 
car. 

The cost of operating heaters of this 
description per car per day of 18 hours is 
given in the following table : 

Fuel, anthracite coal, at $4.75 per ton. 
Labor, at $1.50 per day. Maintenance, 25 
per cent. of the cost of stoves, this makes 
cost per car per day : 

F 


inside the car above 


uel, 8.7 cents. 
Maintenance, es 
Labor, 3 


or 15.5 ‘‘ per car per day, 

as an actual cost of operating stoves. 
Second Method: In this class there are 
two types, one using steam and the other 
water. Inthe first type, steam is used to 
heat earthenware, cylinders or tubes placed 
in iron pipes, and in the others, heated 
water is forced into radiating tubes in the 
cars, These iron tubes or radiators are 
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placed along under the seats, with pipes 
leading through the floors, to the outside, 
where some form of steam or water c oupling 
is provided. At the charging station a 
rubber hose, connected either with steam 
boiler or with hot water supply, is equipped 
with some form of valve. When a car 
reaches this station it is necessary that a 
man be in attendance to connect the dis- 
charge and supply pipes, to open and close 
the valves, as the conductor’s time will be, 
more or less, occupied at the terminus of the 
trip accounting for his work. 

This requires time, and, from experience 
on our road with the first mentioned type, 
would say that it can be accomplished, on 
the average, in about three minutes. 

In the water system of storing heat, it is 
well to have the water impregnated with 
salt to prevent it freezing in winter. 

To operate this system of heating it is 
necessary to have at least two men at the 
charging station, providing the generating 
station is located near at hand, so that one 
man can fire the boiler and charge the cars ; 
this, however, will hardly be possible unless 


it isonasmall road. Ona road operating, 
say, 50 cars, it will require at least four 


men, if all the cars pass through the charg- 
ing and generating station. 

This type of heaters is at present in an 
embryo state, and I cannot give reliable 
figures as to cost of operating. 

Third Method: Electric heaters.—These 
are constructed of wire or other electrical 


conductors placed in and around a non- 
combustible material, and the heat is gen- 
erated by raising the temperature of wire 


by current taken from the power station of 
the road. The amount of heat produced in 
these heaters is proportional to the amount 
of current used. These heaters, usually 
four in number, are placed under the seats 
of cars in such a manner as will protect 
passengers’ clothes from contact with them. 
It is necessary to install them with some 
form of regulating switch, and the cost per 
car varies from $35 to $45 installed. 

To keep the temperature of the car, say, 
at 50 degrees F. in moderately cold weather, 
will require an expenditure of 2.66 horse- 
power, and in severe weather an expenditure 
of from 5,33 horse-power to 6.66 horse- 
power. 

Estimating power to cost .9 of one cent. 
per kilowatt hour, we can arrive at the cost 
of heating a car per day of 18 hours as fol- 
lows: 

In moderately cold weather, using 2.66 
horse-power, or 36 kilowatt hours, cost will 
be 32.4 cents; using 5.33 horse-power, or 72 
kilowatt hours, cost will be 64.8 cents; 
using 6.66 horse-power, or 90 kilowatt hours, 
cost will be 81 cents. To this cost must be 
added the depreciation and repairs, and this 
we can take at 20 cents, This will add to 
the above cost of operating 5.1 cents per 
day. 

It may seem to some of you that this is an 
excessive cost for electric heater, but from 
the standpoint of expense incurred by heat- 
ing of cars, it must be considered an incre- 
ment to the expense as a whole of operating 
the road ; the consumption of so much addi- 
tional electrical energy ; this means a certain 
pro rata outlay of money. If the road be at 
all large, it means the outlay of a consider- 
able amount of money. In operating, 
expense which simply because it is e xpended 
in electric heaters, cannot nevertheless be 
overlooked, and the heaters,therefore, should 
be charged with their pro rata cost of the 
expense of the whole. Some of you may 
say it will cost no more in labor to operate 
the heater, and the only additional expense 
incurred would be in the cost of coal ; well 
and good, but this is viewing the matter 
rather laxly. If you choose to look at the 
matter of expense in this light you may, but 
you at the same time admit, there and then, 
that the general expense of operating the 
larger and more important parts of your 
road is so great that it overshadows the 
smaller expenses of the road, and they can 
be lost sight of—in this case that of heating 
of cars. Can you do this ?—not if you mean 
to make every particular portion of the 
outlay of electrical energy on your road 
bear its corresponding portion of expense. 
We cannot aid the consumption of so much 
more energy to our road without a corre- 
sponding outlay of expense, be it readily 
appreciated or not, be it realized or not. 

Therefore, considering all elements that 
enter into the problem of heating cars, I 
would say that I consider the best method 
that of using a primary heater—one fired 
with anthracite coal and operated from 
inside of the car; that is, the first method 
before mentioned. 

The reasons which to my thinking sub- 
stantiate this conclusion are : 

That while a street car is an enclosed 
space it cannot be considered as a room, or 
capable of being heated as easily; it is one 
open constantly, or at least at very short 
intervals, to the weather; therefore, a heater 
which can rapidly counteract any inflow of 
air is much more appreciated by the pas- 
senger than a method of heating which does 
not, or does not seem to give out the heat so 
rapidly. There is a certain attraction in the 
burning of coal which gives a quiet sense of 


satisfaction to the passenger. He certainly 
always feels grateful to enter a street car 
with a good warm stove in it. This method 
seems to suit better all temperaments and 
temperatures. It is a method easily under- 
stood by employés, simple in operation and 
maintenatce, economical and etticient. 

Taking up the second feature of this 
paper, that of lighting cars, | would say 
there are -to-day three feasible methods of 
lighting strect railway cars: 

First.—Oil lamps. 

Second.—The electric system. 

Third.—The gas system. 

The first method of lighting, I think, is 


thoroughly understood by street railway 
men, and I need only mention it here. 


Second Method.—Electric systems of light- 
ing are those employed by the various street 
railway companies on their cars, and are on 
the whole very much duplicates of the first 
street car wired with incandescent light. 

However, I will describe a few changes I 
have made with considerable success and 
saving ; in the first place no oil lamps or oil 
head-lights are used ; in place of oil lights 
I have placed an incandescent light in each 
lamp box at the ends of the car, so that the 
colored signal light may be distinguished 
readily ; also to illuminate the advertising 
rack over the windows. On the ceiling of 
car are two more incandescent lamps 
located about four feet from each end ; by 
having a divided circuit the fifth light to 
make up the circuit is used in head-lights 
on the hoods of car. The result is we use a 
minimum number of incandescent lights in 
a car, obtain the best lighting effect, remove 
the annoyance of oil head-lights and the 
labor attending their use ; at the same time 
it facilitates changing ends of car at a termi- 
nus. The cost of lighting by this method 
need not exceed one-half a cent per hour or 
four cents per car per day, estimating that 
a car will burn its lights eight hours on the 
average. 

The third method, that of using gas, is 
to-day the most successful and agreeable 
method of lighting steam railways, and has 
been adopted by some of the cable railways. 
I cannot speak from experience on this 
manner of lighting, but would say it should 
cost no more to operate than by using oil 


lamps. The greatest difference being the 
interest on cost of equipping cars and 


installing the plant at car station, which 
supply gas under pressure to the car. 

The need of good light in cars is a ques- 
tion of considerable importance, not only to 
assist employés to better attend to the wants 
of passengers and their duties, but to make 
the cars prominent on the streets and thus 
attract traflic, and, to some extent, enable 
the better lighted road to be operated with 
fewer accidents. 

In conclusion, I would say that it is the 
opinion of your committee that the best 
system of heating and lighting street railway 
cars is: 

For heating.—The use ofa primary heater 
or stove. 

For lighting.—The use of such lights as 
can be secured in connection with the appli- 
cation of electricity as a motive power, or 
reliable gas system, for example, the Pintsch 
on cable railways. This last, provided it 
can be operated economically. 

Respectfully submitted, 
G. F. GREENWOop, Committee. 
nl s 


Street Car Magnetic Cut-Outs. 


READ BEFORE THE AMERICAN STREET RAIL- 
WAY ASSOCIATION AT MILWAUKEE, BY 
W. 8. HARRINGTON, 


The definition of a magnetic cut-out is a 
cut-out which opens the circuit instantly, at 
a set strength of current. The magnetic 
cut-outs most familiar are those used on 
switch boards in power stations, and 
embody, in all instances, the long throw 
switch to break the violent arcing which 
always ensues upon the breaking of the 
circuit. Carbon points are sometimes used 
to take the final and most destructive spark- 


ing. On all the forms of cut outs as above 
described considerable care and repeated 


cleaning of the switch is required, owing to 
burning of litUe fused teats on the knife 
blade or jaws of the switch. The switch 
also occupies considerable space, as well as 
being quite expensive. All those reasons 
militate seriously against the use of such 
magnetic cut-outs on local car or motor 
circuits. 

The only protection used now on our local 
car or motor circuits isa fuse. The defini- 
tion of a fuse, by a fuse manufacturer, is, 
‘* Fuse wire is a safety device designed to 
break the electric circuit when an excessive 
circuit passes, and it breaks the circuit, 
because it is heated to a temperature at 
which it melts. The fusion, necessarily, 
depends upon all the elements that effect 
this heating. It takes time to heat even a 
wire 

A fuse has another property which has 
never received the serious attention that its 
importance demands, to wit: The passing 
of currents, momentarily, far in excess of 
its rated fusing or blowing capacity. 

It is in this latter property that we have 
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all suffered at times, which in our power 
station work pre- -emptorily demanded the 
abolishing the fuse cut-out, and substituting 
the more positive and reliable magnetic cut. 
out. And if the magnetic cut-outs, as used 
to-day, could have been adé upted from both 
the practical and cost standpoint to car 
work, we would be over the occasional and 
vexatious troubles incident to street car 
operation by reason of the irreliability of 
the fuse. 

To illustrate what is meant by our state. 
ment of the irreliability of the fuse, the 
ordinary street car of to day will take cur. 
rent sometimes as high as 100 amperes, but 
with an average current of about 25 a:. 
peres. The usual custom is to place a 50 
ampere fuse in the motor circuit for its pro 
tection. Now what results if a wire, coil, 
armature, or any part of the motor circuit 
is grounded or short-circuited with a con. 
sequent abnormal rush of current. In prac. 
tically every instance, momentarily the fuse 
will carry 200, 300, 400 amperes without 
blowing. But with the result of opening 
the magnetic cut-out at the power station, 
controlling the division on which th: dis. 
abled car is, this naturally affects every car 
on that division. 

This trouble continues until the disabled 
car is found and removed from service, 
Whereas, if a simple, cheap, reliable mag- 
netic cut-out were placed on the car, the 
opening of the magnetic cut-out at the 
power station, as described above, would 
not have occurred, as the local car circuit 
itself would have been opened. 

The petty troubles arising occasionally on 
local car circuits are of such a character that 
we are as liable to their repetition as we are 





to the occasional hot crank pin on our 
engines. Wecannot prevent insulation from 
failing, wires from breaking, or careless 
employés leaving car brakes set. These 


are troubles we will always be subject to, 
no matter how careful may be the design 
and manufacture of our apparatus, It is, 
therefore, exceedingly important that as our 
systems are increased, our lines extended, 
that this weal and most exasperating of all 
defects, the stoppage and crippling of an 
entire line or division, by reason of failure 
of a single motor equipment, should be 
remedied by confining the stoppage to the 
immediate unit or car. Another trouble of 
serious importance is the possibility of tire, 
the burning and dam: iging of cars by reason 
of fire. Many cases of fire in cars, due 
entirely to insufticient protection, have been 
recorded during the last few years. 

It has been urged that a magnetic cut-out 
is too sensitive, and this sluggishness of the 
fuse is desired for street car work. This is 
admitted as far as the regular range of | 
ation is concerned. For instance, you know 
that on your road, with your cars, the ex- 
treme maximum limit of current ever 
momentarily used is, say, 100amperes. Then 
set your magnetic cut-out to open on the 
passage of 125 amperes. Your fuse 
not protect, although rated at 50, and will 
momentarily carry 400 amperes, whereas 
the maximum increase on your local car 
circuit, with the magnetic cut-out, cannot 
exceed 125 amperes. 

It has been raised as an objection that a 
magnetic cut-out is not a necessity, that the 
failures on local car circuits are so seldom 
that we do not need it. I think if every 
railway manager will recall the occasional 
interruptions on one or more of his different 
divisions, with the report handed to him 
that cars cannot run, owing to there being 
trouble on that division, which has to be 
hunted for and removed, will agree to class 
the magnetic cut-out among those oiler 
safety devices, such as lightning arrestcrs, 
safety valves, ete. 

The magnetic cut-out which is herein 
referred to differs radically from all other 
types of cut-outs, and it is in this rad ‘al 
difference wherein the cut-out is cheapened 
and adapted to street car work. There is 
no heavy, long throw switch, and there is 
no are ing—absolutely none—at the main 
switch when it opens, as all the energy, and 
what would otherwise be destructive sp: irk- 
ing, is dissipated in an exterior hermetically 
sealed chamber. 

This cut-out, which is my invention, has 
been in practical operation for the last few 
years, fully demonstrating its scope and 
usefulness. It is my invention, and is man- 
ufactured by the Cutter Eleetrical and 
Manufacturing Company, of Philadelphia. 

a 

James A. Roberts for Comptroller. 

Mr. James A. Roberts, secretary of the 
Buffalo, N. Y., General Electric Company, 
has received the Republican nomination for 
comptroller. Mr. Roberts is also vice-presl- 
dent of the Buffalo and Belleview Street 
Railway Company, and vice-president of the 
Buffalo and Niagara Falls Electric Light 
and Power Company. He was one "of 
the founders of the old Thomson-Houston 
Company at Buffalo, and is well-known 
to the electrical fraternity. Mr. Rob- 
erts is a lawyer and a successful busi- 
ness man, although of late years he hes 
devoted more time to business than to law. 
He has the ExecrricaL Revrew’s best 
wishes for success at the coming election. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 





VALUABLE INFORMATION FOR MANU. 
FAOTURERS AND DEALERS. 





We publish below the earliest information 

obtainable relating to new electric railways, 
new electric light companies and projected 
lectric construction of all kinds. Every 
reader will find these columns of special 
interest, and manufacturers and supply 
houses will receive many valuable sugges- 
ions looking to new business by carefully 
watching this department in the ELECTRICAL 
Review from week to week. 





New Electric Railways. 

Witmineton, DeLt.—The Wilmington and 
Chester Electric Railway Company. 
The following officers were elected to 
serve until the annual meeting next 
January: President, James C. McComb; 
secretary, E. T. Cooper, Dover; treas- 
urer, J. Clayton Erb, Philadelphia; 
directors, William G. Hill, Philadelphia; 
S. F. Houseman, Philadelphia; John B. 
Robinson, Media; J. Clayton Erb, Phil- 
adelphia; Richard B. Kenney, Dover; 
Garret J. Hart, Wilmington; James C. 
McComb, Claymont, and Magistrate 
Peter J. Hughes, Philadelphia. Work 
on the new road will be begun next 
March. 

san Franctsco,Cat.—The Regan Car Motor 
Company. This company will manu- 
facture and sell the Regan car motor. 
The capital stock is $500,000, of which 
$25 has been subscribed. The incorpo- 
rators are M. H. Turrill, L. Gibson, 
F. A. Huntington, W. F. Dixey and 
S. D. Mansfield. 

Boonsporo, Mp.—The South Mountain 
Electric Railway and Power Company; 
George W. Jacobs, Jr., of Philadelphia; 
Theodore E. Bowne, of New York; 
Edgar L. Miller, Elmer J. Smith, of 
Frederick ; Charles J. Young, C. E. 
Shafer and George A. Davis, of Boons- 
boro, incorporators, The company will 
construct and operate 12 miles of elec- 
tric railway in Washington county, three 
miles of which will be between Boons- 
boro and Keedysville. They will also 
light the towns of Boonsboro and 
Keedysville. 

ist Str. Louis, Mo.—The Carpenter Elec- 
tric Power and Light Company; capital, 
$2,000. Incorporators, Hiram H. Car- 
penter, E. C. Dawes and James C. Brush. 

BeLArR, Mp.—It is rumored that if rights- 
of-way will be conceded, Baltimore 
parties will construct an electric railway 
from Belair to Havre de Grace. It is 
proposed to follow the old Deer Creek 
and Susquehanna route as far as possible. 

\RBONDALE, Pa.—A charter was issued 
October 15 by the State Department to 
the Carbondale and Dundaff Electric 
Street Railway Company, of Carbon- 
dale, with a capital of $30,000. The 
proposed road will be operated by elec- 
tricity, and will run from a point on the 
Fall Brook road in Carbondale, to and 
along the Dundaff road to the dividing 
line between Lackawanna and Susque- 
hanna counties. John J. Fahey, of 
Scranton, is president of the company, 
and August Robinson, John P. Kelly, 
Joseph O’Brien, Scranton, and Michael 
Moran, Carbondale, the directors. 

FoREsT Crty, PaA.—The Forest City Elec- 
tric Railway Company. The company 
is capitalized at $30,000, and will con- 
struct a road froma point on the Elk 
Creek road in Fell township, Lacka- 
wanna county, to the village of Vand- 
ling, and thence to the Susquehanna 
county line. The directors of the com- 
pany are John J. Fahey, August Robin- 
son, John P. Kelly, Joseph O’Brien, 
Scranton, and Michael Moran, Carbon- 
dale. 


ELECTRICAL REVIEW 


An Ingenious Speed Gauge. 

In the accompanying engraving we illus- 
trate a rather novel speed gauge manufact- 
ured by Messrs. George T. McLauthlin & 
Company, No. 120 Fulton street, Boston. 
The first thing noticed about this little in- 
strument is the remarkable simplicity of its 
entire construction ; it works on the well- 
known principle that in a rotating vessel 
containing a liquid gravity acts as the ver- 
tical component and centrifugal force as the 
horizontal component, thus giving the sur- 
face a parabolic curve. In this case the 
liquid used is glycerine, its viscosity pre- 
venting the effect of slight surrounding 
vibrations, Adjacent to the tube is an 
adjustable scale having a zero or normal 
point corresponding to the position of the 
apex of the parabola when the normal speed 
is attained. A slackening in speed causes 
the apex to ascend and the divisions at the 
left will show the relative degree in alteration 
of speed. An increase in speed causes the 
apex to descend, and corresponding observa- 
tions may be easily read. It may be placed 
in almost any locality, for it is of small size, 
and it merely requires to be set vertically. 
Variations in speed due to changes of load 
and steam pressure are readily observed, 
while a gauge at the engine and one at the 


BOS TON MASSE 


2 
¢ 
. 
4 
I 
‘ol 
iA 
- 
i 
é 
y 
4 
e 





An INGENIOUS SPEED GAUGE. 


dynamo or other driven machine will show 
errors in belting or in operating, and thus 
avoid disputes. Especially on moving 
machines, such as a st@am yacht, steam 
engines, bicycles or racing sulky, it is useful; 
in fact, in many applications, a glance at the 
gauge will show whether speed is main- 
tained. It is a check upon the proper oper- 
ation of machinery. Its operation is ex- 
tremely simple. The gauge isa little over 
twice the size of our illustration. It should 
be run at about 3,000 revolutions per min- 
ute, and the standard speed line of the index 
plate shown at the left set at the apex of the 
parabola. The lines above the heavy dark 
one show the per cent. lower, and the lines 
above, the per cent. faster, than standard. 
If the gauge is driven at a very high rate a 
very small variation in speed will show a 
marked difference on the index plate. 

All who have tried and tested this speed 
gauge remark upon its simplicity and ready 
adjustability to varying conditions. 

nee ae 
A Correspondence School of Technology. 

The Society of Stationary Engineers, of 
Cleveland, O., recently requested Prof. E. P. 
Roberts, of Cleveland, to lecture before their 
body. As an outgrowth of this request, Mr. 
Roberts has resolved to conduct a school of 
electricity, teaching by correspondence. He 
has become associated with Mr. L. B. Le 
Vake, and together they will carry on what 
they have termed the Correspondence School 
of Technology. 

Mr. Roberts has had considerable experi- 
ence in matters electrical. He graduated 
from Stevens’ Institute of Technology in 
1877, and until 1880 taught a night school of 
mechanical drawipg at Newark, N. J., and 
acted also in the capacity of draughtsman. 


In 1881 he became associated with Mr. 
Hiram 8S. Maxim as laboratory assistant, 
and was afterwards with Prof. Edward 
Weston at his laboratory. He was next 
connected with electric light companies, and 
at Cornell University where, as associate 
professor of electrical engineering, he made 
himself felt as an efficient and valued 
instructor. During the recent Electrical Con- 
gress at Chicago he was elected secretary of 
Section C, 


Milwaukee Street Railway Convention 
Exhibition Notes. 


Colonel Shay, of the Munson Belting Com- 
pany, of Chicago, was on hand with his 
assistants, who were kept busy entertaining 
their customers and friends at their exhibit, 
where they had a fine display of sample 
belting for lighting and railway plants. 

The Jewell Belting Company, of Hartford, 
Conn., were represented by E. 8. Newton, 
who is always on hand at conventions and 
in his congenial manner managed to keep 
things lively around his exhibit, which was 
well arranged, showing beltings of various 
sizes for electric railways and lighting 
plants. 

L. F. Gibbs was in attendance, represent- 
ing the Gibbs Electric Company, of Mil- 
waukee, Wis. This company deal quite 
extensively in electric railway supplies for 
overhead construction, and have recently 
put upon the market a new trolley wheel 
and pole, which met with much attention 
from the street railway men present. 

The Chas. Scott Spring Company, Phila- 
delphia, had arranged a very fine booth, 
within which they had on exhibition spiral 
and elliptic springs of all descripticns, for 
steam and street railway purposes. As has 
been the custom of this company for 
several years, they gave away to the dele- 
gates present a very fine Russian leather 
memorandum book and card case combined. 


The main floor of the exposition hall was 
reserved for the supply men, who turned out 
in large numbers. Among the many ex- 
hibitors were the following: Chas. A. 
Schieren & Company, manufacturers of 
patent perforated electric leather belting for 
railway and lighting plants, who made a 
display of various sized belts, which were 
amranged in a very artistic booth and at- 
tracted much attention. 

The Miamisburg Electric Company, 
Miamisburg, Ohio, was represented by D. 
H. Allen, who had arranged a very artistic 
booth, showing tempered copper, commu- 
tator segments, commutators, Brush copper, 
brushes, etc. This company also had on 
exhibition samples of Burnley’s cartridge 
batteries, imperial dry batteries, which this 
company is manufacturing, and finding a 
ready sale for on the market. 

Railway men were much interested in the 
exhibit of the United States Projectile Com- 
pany, Brooklyn, N. Y., who displayed for 
the tirst time a new steel motor pinion for 
railway purposes. The process of making 
these pinions consists of taking a block of 
solid steel, heating it and put under suitable 
dies, subjecting it to a pressure of over 
1,000,000 pounds, making a pinion which 
requires no machining of “teeth and a most 
durable one. 

The Garton-Daniels Electric Company, 
Keokuk, Ia., was represented by Mr. W. R. 
Garton, who had on display samples of the 
Garton metallic circuit lightning arrester, 
which can be used upon any metallic circuit 
from 50 to 2,000 volts and from 24 to 2,000 
amperes, and can be used upon alternating 
as well as direct currents. These arresters 
are used on many railroads in the protection 
of generators, motors and other apparatus 
with much success. 

The Union Electric Company, 45 Broadway, 
New York, had on exhibition several sam- 
ples of journal boxes made from electricon 
metal, which are being used with much suc- 
cess on many railroads throughout the 
country, and it is claimed require less oil 
and produce less friction than similar boxes 
made from any other known metal. This 
company was represented by J. 8. Douglas, 
of New York, who had arranged a very 
neat and artistic display. 

The Mica Insulator Company, of 218 
Water street, New York,were on hand with 
a very fine display of micanite specialties 
for electric purposes. They displayed sev- 
eral samples of micanite plates of various 
sizes, micanite field, commutator segments, 
taper rings for dynamos and motors, tubes, 
armature slot troughs, armature and field 
magnet rings, micanite cloth and shellac for 
armature and field coils, all of which were 
arranged in a manner to make a very attrac- 
tive exhibit. 

The Cummings & Engelman Conduit Com- 
pany, Detroit, Mich., had on exhibition 
samples of their underground trolley rail- 
way system, underground conduits, using 
bare copper conductors for any voltage, 
long distance transmission of power. The 
manner of construction was thoroughly 
explained to those in attendance by Mr. J. 
F, Cummings, president of the company, 
who has lately put in a great deal of under- 
ground conduit in the city of St. Paul, 
where it is giving the very best of satisfac- 
tion. 

The Standard Railway Supply Company, 
Chicago, Ill., made a very fine display of 
their weli-known street car stoves, which this 
company put upon the market last year,and 
which have been adopted by several street 
railroads throughout the country, giving 
the very best satisfaction. This company 
also deals in street railway supplies and had 
on exhibition street car gongs of various 
descriptions, overhead material, adjustable 
track brush holders, swivel trolley yoke, 
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scrapers, track cleaners and snow plows. 
The company was represented by Garson 
Myers who arranged a very large exhibit in 
which delegates present were much inter- 
ested. 

The J. G. Brill Company, of Philadelphia, 
as usual, were at the front with a most 
complete and fine display of trucks and car 
bodies, many being in service on the lines 
of the Street Railway Company. These 
were placed at the disposal of the delegates 
and visitors, and many expressions of 
admiration were heard on all sides, also 
comments were. heard on the excellent 
finish of the cars, their general construction 
and the easy riding qualities of the trucks. 
The representatives of this company were 
calling particular attention to the new 
forged steel frame truck. Messrs. Brill, 
Hurlings, Kerwin and Andrews were pres- 
ent to explain the merits of the company’s 
product. 

The Central Electric Heating Company, 28 
Cortlandt street, New York city, had on 
exhibition a big stock of electric car heaters, 
of which they are the sole manufacturers 
and owners under the patents covering the 
American Electric Heating system in the 
States of New York, New Jersey, Pennsyl- 
vania, Delaware, Maryland, West Virginia, 
Kentucky, Ohio, Michigan and the District 
of Columbia. This company was _ repre- 
sented by Edward B. Wyman, Manager of 
the Railway Department, and George 
Cutter, of Chicago, has exclusive right to 
manufacture and sell these heaters through- 
out the entire West. The electric railway 
delegates were much interested in this 
exhibit, and the many testimonials from 
several railroads using the heaters is evi- 
dence that they are giving the very best of 
satisfaction. 

Among other exhibitors were the Shaw- 
mut Fuse Wire Company, of Boston; 
the Edison Manufacturing Company, New 
York city, exhibiting the Kennelly patent 
standard electro-static voltmeters; the W. 
C. Macallen Compyny, of Boston, Mass., 
manufacturers of sheet mica, circuit break- 
ers and insulated crossings; Washburn & 
Moen Manufacturing Company, Chicago; 
H. W. Johns Manufacturing Company, New 
York; Graham Equipment Company, Bos- 
ton, Mass.; Reliance Gauge Company, Cleve- 
land, O.; Cushion Car Wheel Company, 
Indianapolis, Ind.; International Register 
Company, Chicago; Curtis Electric Manu. 
facturing Company, Jersey City, N. 
Peckham Motor, Truck and Wheel rag 
pany, Kingston, N. Y.; the Dorner & Dutton 
Manufacturing Company, Cleveland, O.; 
Taylor Electrical Truck Company, Troy, 
N. Y., all of whom have on exhibition arti- 
cles made by these different companies. 

The General Electric Company occupied 
the entire parlor floor of the Hotel Pfister, 
and had a handsomely decorated reception 
room at the head of the grand staircase. 
The following well-known gentlemen repre- 
senting the company were present to receive 
the delegates: Messrs. Crosby, Clark, Steb- 
bins, Bailey, Wheeler, Addison, Spencer, 


Blood, Beach, Baylor, Stearns. Knight, 
Willard, Collins, Crowley, Potter. The 


company also had a fine display of motors, 
overhead material, etc., in the Exposition 
Hall, besides having a number of motors of 
the more recent improved types in operation 
under special sample cars. Considerable 
interest was manifested in the inspection of 
the new General Electric 800 (25 horse- 
power) motor, which is lighter by 500 
pounds than any motor of like power. The 
lightness, strength and simplicity of this 
motor was apparent to all. The material 
or supply exhibit of the company consisted 
of a full line of their well-known and pop- 
ular devices. 
_——_- 
Pesusbente Trolley News. 

The Dickson and Blakely, Pa., electric 
street railway has been successfully opened 
to the public. The line has passed into the 
hands of the Scranton and Carbondale Trac- 
tion Company, which is composed of the 
following officers: Geo. A. Fletcher, of Phila- 
delphia, president; J. N. Noblit, Philadel- 
phia, secretary; and Alfred N. Cliandler, of 
Louchheim & Company, bankers, Philadel- 
phia, treasurer. The directors are George 
A. Fletcher, J. N. Noblit, Alfred N. 
Chandler, John A. Brill, the well-known 
car builder of Philadelphia, and 8S. D. Pettit, 
of Scranton. The entire construction of the 
road was placed in the hands of Mr. A. H. 
Chadbourne, the well-known electric railway 
engineer, who has been in charge of the work 
since it started. While the road is in operat- 
ing condition, it is not yet completed. 
There is to bea large fire-proof car house 
erected in Priceburg, and the contract for 
this has been given to the Berlin Iron Bridge 
company, of Berlin, Conn. It will bavea 
capacity of 20 cars. The J. G. Brill com- 
pany will furnish the cars, of which there 
are 16—eight open and eight closed. The 
eight open cars were finished first, but owing 
to the delay in completing the road and the 
lateness of the season, only two of them 
have been shipped. The remainder will be 
sent on in the Spring. 
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The Berlin Iron Bridge Com- 
pany, of East Berlin, Conn., have received 
the contract for the new draw bridge at 
Salem, Mass. The bridge will have a 60. 
foot opening with a roadway 28 feet wide in 
the clear, and two sidewalks, each six feet 
wide. It will bea deck plate girder con- 
struction. 


Among the new specialties which have 
recently been put on the market, we note 
that the Central Electric Company, of Chi- 
cago, are listing the Hammond cleat. They 
state that this new device is meeting with 
considerable favor with the trade, and that 
they feel confident it is a specialty which has 
come to stay, and certainly is very practica- 
ble. They are prepared to furnish special 
circulars bearing on this device. 


Awards to the Dixon Company. 
—Judges appointed by the officials at the 
World’s Fair at Chicago have made awards 
to the Joseph Dixon Crucible Company, 
Jersey City, N. J., for superior products in 
graphite, lead pencils, plumbago, crucibles, 
bluck-lead stoppers and nozzles, dippers, 
bowls, foundry facings and _ lubricating 
graphite. These awards area very proper 
recognition of the qualities of these goods, as 
the Dixon Company is known throughout 
the world as the pioneer in the graphite 
industry, and its goods are always considered 
asthe standard. The United States govern- 
ment, in its bids for supplies, says, ‘‘ Dixon’s, 
or equal,” 


Queen & Company, Incorpo- 
rated, Philadelphia, loaned a number of 
standard instruments to the World’s Fair 
Committee of Judges, for use in making 
tests, and have received the following cour- 
teous acknowledgment from Secretary 
Anderson: 


WorLp’s CoLUMBIAN CoMMISSION, | 
October 2, 1893.  § 
‘*Queen & Company, Electricity Building, Jackson 
Park. 

‘‘GENTLEMEN—The Committee of Judges has 
instructed me to convey to you their sincere thanks 
and hearty appreciation of your kindness in fur- 
nishing them instruments for use in their tests. 

‘*Lam, very truly yours, 
“ W. E. ANDERSON, 
‘Secretary Committee of Judges for Department 
of Electricity.” 

Two additional awards have been granted 
to Queen & Company, making seven in all 
received so far, and they are hoping for sev- 
eral more. 


The Washburn & Moen Manu- 
facturing Company, of Worcester, 
Mass., have just completed an order for 
railway feeder wires given by the Brooklyn 
City Railway Company. This order in- 
cluded 180 miles of 500,000 C. M. stranded 
weather-proof feed wire,together with about 
30 miles of another size. It represented a 
weight of about 2,000,000 pounds, amounted 
to about $300,000, and is believed to be the 
largest single order for insulated wire ever 
placed in this country. This company had 
previously furnished the Brooklyn City 
Railway with a quantity of this same style 
and size of wire, and the recent purchase 
was the direct result of the high quality of 
wire furnished by them and the very satis- 
factory manner in which the business was 
handled. The Washburn & Moen Manu- 
facturing Company have erected and 
equipped a large factory devoted exclusively 
to the manufacture of insulated wires, and 
are pushing this department of their busi- 
ness in a very energetic manner. 





The Schuyler Electric Company to 
Resume. 

The Schuyler Electric Company’s shops at 
Middletown, Conn., which have been practi- 
cally shut down for two months, will soon 
re-open. The company is ‘allied with the 


General Electric Company, and has one of 
the finest manufacturing plants in the 
country, It isa pleasant sign of the times 
in electrical circles to have this company 
start its shops again, 





An Old Road Made New. 


GREAT IMPROVEMENT IN B. & 0. EQUIPMENT. 
—NEW ROUTE TO THE WEST. 


The Baltimore and Ohio Railroad has pre- 
pared to handle a large business while the 
World’s Fair is open in Chicago. The 
terminals at Chicago are capable of accom- 
modating a very heavy traffic. Important 
changes bave been made for the handling of 
a large freight and passenger business to the 
West from New York, Philadelphia and 
Baltimore. New equipment for largely 
increased passenger business and an exten- 
sive stock of freight cars have been added. 
The various roads of the system are being 
improved by straightened lines, reduced 
grades, extra side tracks, and interlocking 
switches. The new line between Chicago 
Junction and Akron has shortened the dis- 
tance between Chicago and tide water 25 
miles, and between Pittsburgh and Chicago 
58 miles. 

The distance between Chicago and Pitts- 
burgh and Chicago and Cleveland by the 
construction of the Akron line, and the 
acquisition of the Pittsburgh and Western 
line and the Valley Railroad of Ohio, is 
about the same as 77a the Lake Shore from 
Cleveland to Chicago. The alignment is to 
be changed and grades reduced toa mini- 
mum of 26 feet. It is expected that within 
12 months the old Baltimore and Ohio 
through line between Chicago and the 
Atlantic Ocean will have passed away and 
the new line ea Pittsburgh will be 
established, with no greater grades or curva- 
ture than on any of the trunk lines. 

Work is progressing rapidly east of Pitts- 
burgh to meet improvements making west 
of Pittsburgh. These improvements consist 
of -additional second and third tracks, a 
general correction of the alignment, and 
completion of the double track on the 
Metropolitan Branch. Another important 
enterprise of the Baltimore and Ohio Com- 
pany is the construction of the Belt Line 
tunnel under the city of Baltimore, which is 
intended to unite the Washington Branch 
with the Philadelphia Division, and do 
away with the present line e7a Locust Point. 
New and powerful locomotive engines have 
been recently added to the equipment, and | 
others are in process of construction. The 
permanent improvements now under way 
and in contemplation involve the expendi- 
ture of some five millions of dollars. 


WA N bg E D.— 12 Arc Lamps, 


second hand ; 

good condition ; 50 volts each; Brush pre- 
ferred. Address M. E., 
Care Electrical Review, 

13 PARK ROW, N. Y. 


WM. A. ANTHONY, 
Consulting Electrical Engineer 
and Electrical Expert, 
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VINELAND, N. Jd. 


WANTED QUICKLY 


Transformers for Westinghouse Machines; 
also meters in small and medium sizes. 
Address : 


THE DENVER HIGHLANDS ELECTRIC CO, 


‘ HIGHLANDS P. O., 
DENVER, COLO. | 


CONTINUOUS CURRENT 
DYNAMOS 


MOTORS, | 


By FRANK P. COX. 











Their Theory, Design and Testing, with | 
sections on Indicator Diagrams, Properties | 
o Saturated Steam, Belting Calculations, 

c. 

An Elementary Treatise for Students. 

271 Pages, 83 Illustrations. 


PRICE, $2.00. 
Sent on receipt of price. 


ELECTRICAL REVIEW, 
18 PARK ROW, NEW YORK. 





Correspondence Course in 
= APPLIED ELEGTRIGITY = 


Correspondence School of Technology,Cleveland,Ohio. Instruction by E. P. Roberts, 
M. E., and other Specialists. L. B. LeVake, Sec’y and Treas. 

Also Correspondence Courses in Steam Engineering, Civil Engineering, Bridge Engineer- 
ing, Railroad Engineering and Architecture, by capable specialists. 


| LIGHT YOUR MILLS, FACTORIES, 


SECOND-HAND RAILS, | . cones AND HOMES WITH YOUR 


We own and offer for sale cheap about | 

150 tons of second-hand Steel Rails, all OWN MACHINE. 

—— — for —— and age 

ically as good as new. rite or wire a 

ny AT COLBURN ELECTRIC MFG. 60., 
ROBINSON & ORR, 

No. 419 Wood St., Pittsburgh, Pa. 











Manufacturers of Electric Dynamos and Motors. 





Our machines are especially adapted for 
mills and factories where a first-class 
| economical light is required. 


NEW ENGLAND SALES AGENCY, 


A Suggestion 
That Everyone 
Should Heed. 


66 Baker Street, LYNN, MASS. 


exempt from fluctuation in value list. Special discounts to electrical supply 
houses. 


and beyond the reach of commer- 





Put your savings in an investment | Send for illustrated catalogue and price 
| 
| 
cial disaster. | 
| 


There are no receiverships, reor- THE LEHIGH VALLEY 


ganizations or repudiations possible 
in the promise to pay of the Zguitable a 
Life Assurance Society. WORKS, PERTH AMBOY,N. J. 

The income of the Equitable last | Office, Foot of Washington Street, JERSEY CITY, N. J. 


~ Creosoted Lumber, Underground Conduits, 
year was $40, 286,237.49. Its expense Telegraph Poles, Piling and Ties Furnished, 
of management was less, its out- 





standing assurance over one hundred 


GLOBE 


Steel and Corrugated 
IRON ROOFING 


ROOFING. 


. . . | 
million, and its surplus about double | 
that of the next largest company. | 


Assistant Manager, 


120 Broapway, New York City. Cincinnati, ©. | Write us for prices and Catalogue 





For particulars, address ee 
or pe ars, addres 
CHARLES H. MACLILIE, | CORRUGATING 48 Ganges ant Siytes. 
| co., Large Stock and Prompt Shipments 





THE ADAMS CONVERTER, 


Blkhart, Ind. 


Lewis J. LEHMAN, President, 
P. H. McCormick, Vice-President, 


Joun S. Crump, Treasurer, 
R. F. GorrscHa.k, Secretary. 


OFFICE OF SECRETARY. 
COMMERCIAL ELECTRIC LIGHT COMPANY. 
Co.umsos, Inp., September 8, 1893. 
Tre Apams Efectric M’F’e Co., 
ELKHART, IND. 
GENTLEMEN : 
Enclosed find exchange No. 8,786 on First National Bank of Chicago, for $23.00 in 
payment of your invoice of recent date, herewith. Please receipt the same and return. 
We have the Adams Converter in use, and are well pleased with it. We have 
been using Fort Wayne, Stanley and Westinghouse Converters, and can say that we like 
none better than the Adams Converter. 
Yours truly, 
THe CommerciaL ELectric Light Company, 





By R. F. GorTscHaLk, Secy. 
reno] lan © 


PROP FORGINGS 


of Iron, Steel, Copper or 
Bronze. Highest Grade of Excellence. 


The Billings & Spencer Co., Hartiora, 


Conn. 
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prepared to equip testing laboratories 
with standard apparatus, and also have 
a thoroughly reliable line of commer- 
cial instruments. 
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